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L HE ocean is the great receptacle of fishes. It 
has been thought^ by some^ that all fish are 
naturally of that salt element ; and that they have 
mounted up into fresh vrater^ by some accidental 
migration. A few still swim up rivers to deposit 
their spawn ; but of the great body of fishes, of 
which the size is enormous and the shoala are end- 
less^ those all keep to the sea, and would quickly 
expire in fresh water. In that extensive and undis- 
covered abode, millions reside, whose manners are 
a secret to us, and whose very form is unknown. 
The curiosity of mankind, indeed, has drawn some 
from their depths, and his wants many more : with 
the figure of these at l^ast he is acquainted ; but for 
their pursuits, migrations, societies, antipathies, 
pleasures, times of gestation> and mariner of bring- 
ing forth, these are all hidden in the turbulent ele- 
ment that protects them. 
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The number of fish to which we have given names^ 
and of the figure, at least, of which we know some- 
thing, according to Linnsus, are above four hun- 
dred. Thus to appearance, indeed, the history of 
fish is tolerably copious; but when we come to 
examine, it will be found, that of the greatest part of 
these we know very little. Those qualities, singula- 
rities, or advantages^ that render animals worth nam- 
ing, still remain to be discovered. The history of 
fishes, therefore, has little in it entertaining : for our 
philosophers hitherto, instead \of studying their 
nature, have been employed in increasing their 
catalogues ; and the feeder, instead of observations 
of facts, is presented with a long list of names, that 
disgust him with their barren superfluity. It must 
displease him to see the language of science incre^s- 
ing, while the science itself has nothing to repay the 
increasing tax laid upon his memory. 

Most fish ofier us the same external form ; sharp 
at either end, and swelling in the middle ; by which 
they are enabled to traverse the fluid which they in* 
habit, with great celerity and ease. That peculiar 
shape which Nature has granted to most fished. We 
endeavour to imitate in such vessels as are designed 
to sail with the greatest swiftness : however, the pro- 
gress of a machine moved forward in the water by 
human contrivance, is nothing to the rapidity of an 
animal destined by Nature to reside there. Any of 
the large fish overtake a ship in full sail with great 
ease, play round it without efibrt, and outstrip it at 
pleasure. Every part of the body seems exerted in 
this dispatch ; the fins, the tail, and the motion of 
the whole back bone, assist progression ; and it is to 
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that Sexibiiity of body at which art cannot arrive^ 
that fishes owe their great velocity. 

The chief instrumefits in a fish's motion^ arfe the 
fine ; which^ in eome fish are much more nameroos 
than in others. A fish completely fitted for sailings 
is furnished with not less than two pair; also three 
single fins^ two above and one below. Thus 
equipped, it migrates with the utmost rapidity^ and 
takes voyages of a thousand leagues in a season. But 
it does not always happen that such fish as have 
the greatest number of fins have the swiftest motion : 
the shark is thou^t to be one of the swiftest swim« 
mers, yet it wants the ventral or belly fins ; the 
haddock does not move so swift^ yet it is completely 
fitted for motion. 

But the fins serve not rnily to assist the animal in 
progression^ but in rising or sinking, in turning, or 
even leup^ing out of the water. To answer these 
purposes, the pectoral fins serve, like oars, to push 
the animal fiM'ward ; they are placed at some little 
distance behind the opening of the gills ; they are 
generally large and strong, and answer the same 
purposes to the fish in the water, as wings do to a 
Iwrd in the air. With the help of these, and by 
tiieir continued motion, the fiying-fish is sometimes 
seen *o rise out of the water, and to fly above a 
hundred yards ; tifl^ fiitigued with its exertions, it is 
obliged to sink down again. These also serve to 
baflanoe the fish's head, when it is too large for the 
hodjj and keep it from tumUing prone to the bot^ 
torn, as is seen in large^headed fishes, when the 
pectonri fins are cut off. Next these are seen the . 
9e«tnA fins, placed towards the lower partof «the body^ 
under Uie belly : these are always seen toilie flat on 
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the water, in whatever situation the fish may be ; and 
they serve rather to raise or depress the fish in its ele- 
ment, than to assist progressive motion. The dorsal 
fin is situated along the ridge of the back ; and serves 
to keep it in equilibrio, as also to assist its progressive 
motion. In many fishes this is wanting; but in all 
flat fishes it is very large, as the pectoral fins are pro- 
portionably small. The anal fin occupies that part 
of the fish which lies between the anus and the tail ; 
and this serves to keep the fish in its upright or ver- 
tical situation. Lastly, the tail, which in some fishes 
18 fiat, and upright in others, seems the grand instru- 
ment of motion : the fins are but all subservient to 
it, and give direction to its great impetus, by which 
the fish seems to dart forward with so much velocity. 
To explain all this by experiment ; a carp is taken, 
and put into a large vessel. The fish, in a state of 
repose, spreads all its fins, and seems to rest upon its 
pectoral and ventral fins near the bottom : if the fish 
folds up, for it has the power of folding, either of 
its pectoral fins, it incline^ to the same side ; folding 
the right pectoral fin, the fish inclines to the right 
side ; folding the left fin, it inclines to that side in 
turn. When the fish desires to have a retrograde 
motion, striking with the pectoral fins, in a contrary 
direction, effectually produces it. If the fish desires 
to turn, a blow from the tail sends it about ; but if 
the tail strikes both ways, then the motion is pro- 
gressive. In pursuance of these observations, if the 
dorsal and ventral fins be cut off, the fish reds to 
the right and left, and endeavours to supply it3 loss 
by keeping the rest of its fins in constant employ- 
ment. If the right pectoral fin be cut off, the fish 
leans to that side ; if the ventral fin on the same side 
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be cut away^ then it loses its equilibrium entirely. 
When the tail is cut off^ the fish loses all motion^ and 
gives itself up to where the water impels it. 

From hence it appears^ that each of these instru^ 
ments has a peculiar use assigned it ; but, at the 
same time^ that they all conspire to assist each other's 
motions. Some fish are possessed of all, whose mo- 
tions are yet not the swiftest ; others have but a part^ 
and yet dart in the water with great rapidity. The 
number^ the size, and the situation of the fins, there- 
fore, seem rather calculated to correspond with the 
animal's figure^ than solely to answer the purposes of 
promoting its speed. Where the head is large and 
heavy^ there the pectoral fins are large, and placed 
forward, to ^ keep it from oversetting. Where the 
head is small^ or produced out into a long beak, and 
therefore not too heavy for the tail, the pectoral fins 
are small, and the ventral fins totally wanting. 

As most animals that live upon land are furnished 
with a covering to keep oflF the injuries of the wea- 
ther, so all that live in the water are covered with a 
slimy glutinous matter, that, like a sheath, defends 
their bodies from the immediate contact of the sur- 
rounding fluid. This substance may be considered 
as a secretion from the pores of the animal's body ; and 
Serving, not only to defend, but to assist the fish's easy 
progress through the water. Beneath this, in many 
kinds, is found a strong covering of scales, that, like 
a coat of mail, defend it still more powerfully ; and 
under that, before we come to the muscular parts 
of the body, an oily substance, which * supplies the 
requisite warmth and vigour. 

The fish, thus protected and fitted for motion in 
its natural element, seems as well furnished with 
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the means of happiness as quadrupeds or birds ; but 
if we come to examine its faculties more nearly^ we 
shall find it very much inferior. The sense of 
touching, which beasts and birds have in a small 
degree, the fish, covered up in its own coat of mail^ 
can have but little acquaintance with. 

The sense of smelling, which in bea^s is so ex« 
quistte^ atid among birds i» not wholly unknown^ 
seems given to. fishes in a very moderate proportion. 
It is true that all fishes have one or more nostrib ; 
and even those that have not the holes perceptible 
tritbout, yet have the proper formfttioo of the bones 
for smelling within. But aft air ia the only medium 
Ive know for the distribittion of odours^ it cannot 
be supposed that these animals, residing in water> 
can be possessed of any power of being affected bj 
them. If they have any perception of smells^ it must 
be in the same manner as we distinguish by ouir 
taste; and, it is probable^ the olfactory membrane 
in fish serves them instead of a distinguishing palate : 
and by this they judge of substances^ that^ first tint^ 
turing the water with their vapours^ are thus sent to 
the nostrils of fish, and no doubt produce some kind 
of sensation. This most probably mu^t be the use 
of that organ in those animals ; as otherwise there 
would be the instruments of a sense provided foi^ 
them^ without any power in them of enjoyment. 
^ As to tasting, they seem to make very little dis«* 
tinotion ; the palate of most fish is hard and bony^ 
and consequently incapable of the powers of re- 
lishing different substances. This sense among qua- 
drupeds, who possess it in some degree^ arises from 
the soft pliancy of the organ^ and the delicacy of the 
skin wbieh qovers the instnimeiits of tasting ; it may 
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lie (OQudef^dL in tbem^ as a more perfect and deli- 
i^tQ kind of feeling : in the bony palate of iisb^ 
tb^refore^ all powers of distinguishing are utterly 
takien away ; and we have accordingly often seen 
tb09e Yoracious ammals swallow the fisherman'^ 
plummet instead of the bait. 

Hearing in fishes is found still more imperfect^ if 
it be foi^nd at all. Certain it is^ that anatomists 
have not been able to discover^ except in the whale 
kiad^ the smallest traces of an organ^ either within 
or witbout the head of fishes* It is true that in the 
f:eotre of the brain of some fishes are found now and 
then some little bones^ the number and situation of 
which are entirely accidental. These bones Mr. 
Klein has supposed to constitute the organ of hear- 
ing : but if we consider their edtire dissimilitude to 
the bones that serve for hearing in other animals^ we 
shall be of another opinion. The greatest number 
of fishes are deprived of these bones entirely : some 
fish have them in small numbers^ and others in 
abundance ; yet neither testify any excellence or 
defect in hearing. Indeed^ of what advantage 
would this sense be to animals that are incapable of 
making themselves heard ? They have no voice to 
communicate with eadi other^ and consequently 
have no need of an organ for hearing. Mr. Gouao, 
nvho kept some gdd fishes in a vase^ informs us^ that^ 
\^];iatever noise he made> he could neither disturb 
nor terrify them : he halloed as loud as he could> 
putting a piece of paper between his mouth and th^ 
water, to prevent the vibrations from affecting the 
imrface, and Uie fisbes still seemed insensible : but 
wbea the paper was removed^ and the sound had 
itis full play i^on the water, the fipbes seemed in** 
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«tantly to feel the change^ and shrunk to the bot- 
tom. From this we may learn, that fishes are as 
deaf as they are mute ; and that when they seem to 
hear the call of a whistle or a bell at the edge of a 
pond, it is rather the vibrations of the sound that 
affect the water by which they are excited, than 
any sounds they hear. 

Seeing seems to be the sense fishes are possessed 
of in the greatest degree ; and yet even this seems 
obscure, if we compare it to that of other animals. 
The eye, in almost all fish, is covered with the same 
transparent skin that covers the rest of the head ; 
and which probably serves to defend it in the water^ 
as they are without eye-lids. The globe is more 
depressed anteriorly, and is furnished behind with a 
muscle, which serves to lengthen or flatten it, ac« 
cording to the necessities of the animal. The crys- 
taline humour, which in quadrupeds is flat and of 
the shape of a button-mould, in fishes is as round as 
a pea ; or sometimes oblong, like an egg. From 
all this it appears, that fish are extremely near- 
sighted ; and that, even in the water, they can see 
objects at a very small distance. This distance 
might very easily be ascertained, by comparing the 
refraction of bodies in the water, with that formed 
by a lens that is spherical. Those unskilled in ma- 
thematical calculations, will have a general idea of 
this, from the glasses used by near-sighted people. 
Those whose crystalline humour is too convex, or, 
in other words, too round, are always very near- 
sighjted; and obliged to use concave glasses, to 
correct the imperfections of Nature. The crystalline 
humour of fish is so round that it is not in the power 
of any glasses^ much less of water, to correct their 
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vision. This crystalline humour in fishes^ all must 
have seen ; being that little hard pea-like substance 
which is found in their eyes after boiling. In the 
natural state it is transparent^ and not much harder 
than a jelly. 

From all this^ it appears how far fish fall behind 
terrestrial animals in their sensations^ and conse- 
quently in their enjoyments. Even their brain^ 
which is by some supposed to be of a size with every 
animal's understanding, shows that fish are inferior 
even to birds in this particular. It is divided intb 
three parts, surrounded with a whitish froth, and 
gives off nerves as well to the sense of sight as of 
smelling. In some fish it is grey, in others white; 
in some it is flatted/ in others round; but in all 
extremely small^ compared to the bulk of the 
animal.* 

* To Dr. Monro we are indebted for the elucidation of tliis 
intricate subject, in his dissertation on the anatomy and physio- 
logy of fishes. These animals have nothing which can with 
propriety be called a neck ; for as they feed in an horizontal 
direction, and can more their bodies upwards or downwards, 
a long neck would hinder their progression : the gullet is short, 
and hardly to be distinguished from the stomach, since the 
food is retained almost equally in both. The intestines 'are 
generally short, making only three turns, and ending in the 
vent, placed towards the middle of the under, part of the 
body. Their liver is very large, placed mostly on the left side, 
and contains a great portion of oil. TI;ie eggs, or roe, are de- 
posited in two oblong bodies, one on each side the abdomen. 
The air-bladder is an elastic bag, which can easily be contracted 
or dilated for the purpose of either rising or sinking in the 
water, in proportion as it contains more or less air, and conse- 
quently increases or diminishes the specific gravity of their 
bodies : all the tribe of flat fish are unprovided with this organ, 
and are consequently obliged to remain always at the bottom 
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Thufii Nature seems to hava fiUed thesis animoJi 
with appetites and powers of an inferior kind ; aad 
formed them for a sort of passive e:$:isteQce in the 
obscure and heavy element* to which they are con* 
signed. To preserve their own existence^ and to 
continue it to their posterity^ fiU up the whole circle 

of the wateri ihey inhabit. They breathe by means of thoat 
comb-like orgaaa, called ^ills ; in doing which they fill the moutb 
with, wateri and drive it backwards with a force sufficient to 
lift up the flap or gill cover, and force it out behind. During 
its passage through the feather-like process of the gills, the 
greikter part of the air contained iq the water is left bebiad to 
perform its part in the animal economy : for if the ajr be ex* 
tracted from the water in which they are placed, they immedi- 
ately come to the surface, and gasp like other animals deprived 
of air : and this is the reason why it is necessary, when a pond 
is frozen over» to break holes in the ice ; not that the fish may 
come out and feed, but that they may come and breathe. The 
organ of smell is large, and the entry to it may be contracted or 
dilated at pleasure: and it is probable that by this sense 
they discover their food ; for if a fresh worm be thrown into 
the water, a Bsh will immediately distinguish and pursue it> 
but if the same worm has been some time in the water and lost 
its smell, no fish will come near it ; if again it be taken out, and 
an incision made on it, so as to let escape more of the odoriferous 
effluvia, it will affect the fish as a fresh worm. The organ of 
hearing is placed on the sides of the skull, at some distance 
behind the eyes, and consists of a fluid Md soft cretaceous sub- 
stance contained in a bag ; cpd-fish and some others of the 
same shape, have a hard cretaceous stone contained in each 
bag. The sight is sufficiently perfect, as aiiy one may be con- 
vinced of who goes near the edge of a Mream abounding in fish ; 
Ibr the moment any object becomes visible, they escape with 
great rapidity. The crystalline lens is a complete sphere, that 
the rays of light coming thraugh the medium of water, may be 
sufficiently refracted; but as they have little if any motion in 
the eyes, they can never bring them both .to form one focus ; 
and may probably be endued with a double distinct virion* 
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of their pursuits and ^jpyments ; to these they cire 
impelled rather by necessity than choice^ and seem 
mechanically excited to every fruition. Their 
senses are incapable of making any distinctions; 
but they drive forward in pursuit of whatever they 
can swallow, conquer, or enjoy. 

A ceaseless desire of food seems to give the ruling 
impulse to all their motions. This appetite impels 
them to encounter every danger ; and indeed their 
fapacity seems insatiable. Even when taken out 
of the water, and almost expiring, they greedily 
swallow the very bait by which they were allured 
to destruction. 

The maw is, in general, placed next the mouth ; 
and though possessed of no sensible beat, is how-* 
ever endued with a surprising faculty of digestion. 
Its digestive power seems, in some measure, to in- 
crease with the quantity of food it is supplied 
with ; a single pike having been known to devour 
a hundred roaches in three days. Its faculties 
also are as extraordinary ; lor it digests not only 
fish, but much harder substances, prawns, crabs^ 
and lobsters, shells and all. These the cod or Uie 
sturgeon will not only devour, but dissolve down, 
though their shells are so much hard^ than the 
sides of the stomach which contains them. This 
amazing faculty in the cold maw of fishes JbiM 
justly excited the curiosity of pbik)60{»her6 ; asd 
has effectually overturned iJie system ci those who 
supposed that the heat of the stomach was alone 
a sufficient instrument for digestion. The troth 
seems to be, and some experiments of the skilful Dr. 
Hunter seem to evince, that there is a power of 
animal assimilation lodged in the stomach of all 
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creatures^ which we can neither describe nor define^ 
converting the substances they swallow into a 
fluid fitted for their own peculiar support. This 
is done neither by trituration, nor by warmth, nor 
by motion, nor by a dissolving fluid, nor by their 
united efforts ; but by some principle in the stomach 
yet unknown, which acts in a difierent manner from 
all kinds of artificial maceration. The meat taken 
into the stomach or maw is often seen, though 
very near being digested, still to retain its orrginal 
form; and ready for a total dissolution, while it 
appears to the eye as yet untouched by the force 
of the stomach. This animal power is lodged in 
the maw of fishes, in a greater degree than in any 
other creatures ; their digestive powers are quick, 
and their appetites ever are craving. 

Yet, though fish are thus hungry, and for 
ever prowling, no animals can suffer the want of 
food for so long a time. The gold and silver fish 
we keep in vases, seem never to want any nourish- 
ment at all ; whether it be that they feed on the 
water-insects, too minute for our observation, or 
thdt water alone is a sufficient supply, is not evi- 
dent ; but they are often seen for months without 
apparent sustenance. Even the pike, the roost 
voracious of fishes, will live in a pond where there is 
none but himself; and, what is more extraordinary, 
will be often found to thrive there. 

Still, however, fishes are, of all other animals, the 
most voracious and insatiable. Whatever any of 
them is able to swallow possessed of life, seems to 
be considered as the most desirable food. Some 
that have very small mouths feed upon worms and 
the spawn of other fish ; others, whose mouths are 
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larger^ seek larger prey ; it matters not of what 
kind^ whether of another or their own. Those 
with the largest mouths pursue almost every thing 
that has life ; and often meet each other in fierce 
opposition^ when the fish with the largest swallow 
comes otr with the victory^ and devours its anta- 
gonist. 

Thus are they irritated by the continual desire of 
satisfying their hunger ; and the life of a fish^ from 
the smallest to the greatest^ is but one scene of hos- 
tility^ violence^ and evasion. But the smaller fry 
stand no chance in the unequal combat; and their 
usual way of escaping^ is by swimming into those 
shallows where the greater are unable or too heavy 
to pursue. There they become invaders in turn, 
and live upon the spawn of larger fish^ which they 
find floating upon the surface of the water : yet 
there are dangers attending them in every place. 
Even in the shallows^ the muscle^ the oyster^ and 
the scallop^ lie in ambush at the bottom^ with their 
shells open^ and whatever little fish inadvertently 
approaches into contact^ they at once close their 
shells upon him^ and devour the imprisoned prey 
at their leisure. 

Nor is the pursuit of fishes^ like that of terrestrial 
animals^ confined to a single region, or to one 
efibrt : shoals of one species follow those* of another 
through vast tracts of ocean^ from the vicinity of 
the pole even down to the equator. Thus the cod^ 
from the banks of Newfoundland, pursues the 
whiting, which flies before it even to the southern 
shores of Spain. The cachalot is said, in the same 
manner, to pursue a shoal of herrings, and to swa|* 
low thousands at a gulp. 


'y 


14 A HISTORY OF 

This may be one cause of the annual migration 
of fishes from one part of the ocean to the other : 
but there are other motives, which come in aid of 
this also. Fishes may be induced to change the 
place of their residence, for one more suited to their 
constitutions, or more adapted to depositing their 
spawn. It is remarkable that no fish are fond of 
Tery cold waters, and generally frequent those 
places where it is warmest. Thus, in summer, 
they ^re seen in great numbers in the shallows 
near the shore, where the sun has power to warm 
the water to the bottom ; on the contrary, in 
winter, they are found towards the bottom in the 
deep sea, for the cold of the atmosphere is not 
sufficiently penetrating to reach them at those 
great depths. Cold produces the same effect upon 
fresh'-water fishes ; and when they are often seen 
dead .after severe frosts, it is most probable that 
they have been kiHed by the severity of the cold, 
as well as by their being excluded by the ice from 
air. 

All fish live in the ivater ; yet they all stand in 
need of air for their support. Those of the whale 
kind, indeed, breathe air in the same manner as w6 
do, and come to t#ie surface every two or tbree 
minutes to take a fresh inspiration : but those which 
continue entirely under water, are yet under a ne- 
cessity of being supplied with air, or they will expire 
in a very few minutes. We sometimes see all the 
fish of a^bnd kflled, when the ice every where 
covers the surface of the water, and thus keeps <3ff 
the air from the subjacent fluid. If a bole be made 
in theiice, the fish- win foe seen to come kll totbit 
part, in order to take the bun^t off a fresil wpply. 
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SfaoaM a cdrp^ in ^ terge vase of water^ be placed 
under an air-pump, and then be deprived of its air^ 
during the Operation a number of bubbles will be seen 
Btanding upon the sur&ce of the ^sh'a body ; soon 
after the animal will appear to breathe swifter and 
"With greater difficulty ; it will then be seen to rise 
towards the surface to get more air ; the bubbles on 
its surfece begin to disappear ; the belly^ that was 
before s^olleu^ will then fall of a sudden, and the 
animal sitiks expiring and eonvulsed at the bottom. 
So very ueteisaty is air to all animals, but parti* 
tularly to fish, thiit, as was said, thisy can live but a 
ftw minutes without it: yet nothing is more diffi- 
t^ult to be accounted for, than the manner in which 
they obtain this necesfsal^y supply. Those who hate 
teen a fish in the water, must remember the motion 
of its lips and its gills, or at least of the bones on 
eadi side tliat cover them. This motion in the ani- 
mal is, without doubt, analogous to our breathing ; 
but it is not air, but water, that the fish actually 
sacks id atvd spouts out through the gills at every 
motion. The manuer of its breathing is thus : the 
filh first fakes in a quantity of water by the mouthy 
whith is driten to the gills ; these dose and keep 
the Water so swallowed from returning by the 
mouth ; while the bony covering of the gills pre- 
vents it frotn going through them, until the anima! 
has drawn the proper quantity of air frotn the body 
of water thus imprilsoned : then the bony cbvers 
open and give it a free passage ; by vfhich tUeatift 
also the gilts again are opened, Und admit a fVesh 
quantity of water. Should the fish be prevented 
from the free play of its gills, or should the boay 
cevers be kept from moving, by a string tied round 
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them^ the animal would soon fall into convulsions^ 
and die in a few minutes. 

But though this be the general method of ex* 
plaining respiration in fishes^ the difficulty remains 
to know what is done with this air^ which the fish 
in this manner separates from the water. There 
seems no receptacle for containing it ; the stomach 
being the chief cavity within the body^ is too much 
filled with aliment for that purpose. There is 
indeed a cavity^ and that a pretty large one^ I meaa 
the air-bladder^ or swim^ which may serve to con- 
tain it for vital purposes ; but that our philosophers 
have long destined to a vefy different use. The 
use universally assigned to the air-bladder is the 
enabling t]fe fish to rise or sink in the water at 
pleasure^ as that is dilated or compressed. The use 
assigned by the ancients for it was to come in aid 
of the lungs, and to remain, as a kind of store-house 
of air to supply the animal in its necessities. I own 
my attachment to this last opinion; but let us 
exhibit both with their proper share of evidence^ 
and the reader must be left to determine. 

The air-bladder is described as a bag filled with 
air^ sometimes composed of one^ sometimes of two, 
and sometimes of three divisions, situated towards 
the back of the fish, and opening into the maw or 
the gullet. Those who contend that this bag is de- 
signed for raising or depressing the fish in the water, 
build upon the following experiment. A carp being 
put into the air-pump, and the air exhausted, the 
bladder «is said to expand itself to such a degree, 
that the fish swells in an extraordinary manner till 
the bladder bursts, and then the fish sinks and ever 
after continues to crawl at the bottom. On another 
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oceasioD^ the air-bladder was pricked and woundedji 
which let out its air ; upon which the fish sunk to 
the bottom^ and was not seen to rise after. From 
thence it is iQfei:red^ that the use of the air-bladder 
must be by swelling at the will of the animal^ thus 
to increase the surface of the fishes body^ and thence 
diminishing its specific 'gravity^ to enable it to rise 
to the top of the water, and keep there at pleasure^ 
On the contrary, when the fish wants to descend, it 
is, say they, but to exhaust this bladder of its air ; 
and the fish being thus rendered slimmer and 
heavier, consequently sinks to the bottom. 

Such is the account given of the use of the air« 
bladder; no part of which seems to me well sup* 
{Ported. In the first place, though nothing is mom 
certain, than that a carp put into the air-pump will 
swell, yet so will a mouse or a frog ;. and these we 
know to have.no air-bladders. A carp will rise to the 
surface ; but so will all fish that want air,, whether 
they have an air-bladder or not. The air-bladder is 
said to burst in the experiment; but. that I deny. 
The air-J)Iadder is indeed found eiB|ity, but. il has 
suffered no laceration, and may be disteqded .by bein^ 
blown into, like any other bladder that k sounds 
The fish, ^fter the experiment, I grant^. continues to 
creep at the bottom ; and so will all fish, that are 
sick and wounded, which must be tfaa c^e with this 
after ^uch an t)peration. Thus :these facts, prove 
nothing, but that when' the fish is killed in ah air^ 
pump, the air-bladder is found exhausted ; and that it 
will natui^ally and necessarily be; for.thedi'ain ofair 
by which .the fish is supplied in the natural way will' 
necessarily oblige it to make use of all its hidden 
stores ; and, as there is a communication between tlie 
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guUet and the air-bladder^ the air Tvhich Ae latter 
contains will thus be obviously drawn away. Bat 
stiU farther^ how comes the air-bladder^ according to 
their hypothesis^ to swell under the experiment of 
the air-pump ? What is it that closes the aperture 
of that organ in such a manner as at last to burst 
it ; or what necessity has the fish for dilating it to 
that violent degree ? At most^ it only wants to rise 
to the surface; and that the fish can easily do 
without so great a dist^ision of the air-bladder.' 
Indeed^ it should rather seem^ that the more the air 
was wanted without^ the less necessity there was for 
its being uselessly accumulated within ; and to make 
the modern system consistent^, the fish under the air- 
pump^ instead of permitting its bladder to be bursty 
would readily give up its contents ; which^ upon 
their supposition^ all can do at pleasure. 

But the truth is^ the fish can neither increase nor 
diminish the quantity of air in its air-bladder at will^ 
no more than we can that which is contained in our 
stomachs. The animal has not one musde^ much 
less a pair of «Dittscles^ for contracting or dilatiiig this 
orgaii ; its aperture is from the gullet ; and what 
air is put into it^ must remain there till the neces'* 
sities^ and not the wiU^ of the animal call it forth as 
a supply. 

But to put Ae matter past a doubt^ many fish 
are furnished with an air-bladder that continually 
crawl at the bottom ; such as the eel and the 
flounder ; and many more are entirely without any 
bladder^ that swim at ease in every depth ; such as 
tile anchovy and fresh-water gudgeon . * Indeed^ the 
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number of fish that want this orgi^n is fUpne a stjffi- 
cient proof that it is not so necessary for the pur* 
poses of swimming;, and as the ventml fins^ which 
in all fish lie flat upon the water, seem fully 
suflScient to beep tfieih at all depths^ I see no 
great occasion for this internal philosophical appi^; 
ratus for raising and depressing them. Upon the 
whole^ the air-bladder seems adapted for different 
puiposes than th^t pf keeping the fi^b at different 
depths in the water ; but whether it b^ to supply 
them with air when it is wanted from without^ or 
for what other purpose^ I will not tdie upon me to 
determine. 

Hitherto w« have seen fish in every respect infe- 
rior to land animals ; in the simplicity of their con'* 
formation^ in their senses, and their enjoyments ; but 
of thi^t huipble e^stence which they have been 
granted by Noiture^ they have a longer term than 
^ny other class of animated nature. '' Most of the 
'^ disorders incident b) n^ankind/" says jBacon, '' arise 
from the changies; mA ajiteraUons of the atmor 
sphere ; but fisbes reside in mt elemient Ht(l» 
subject to change ; theirs is w uniform existence ; 
their movements are without effort, and their lifi^ 
without labour. Their bones aLso^ which are 
united by cartilages^ admit of indefinite extension ; 
'^ and the different sizes of animfils of the same 
^' kind among fisbes are very various. They still 
^^ Jceep growing ; their bodies, instead of suffering 
the rigidity of age, which is the cause of natural 
decay in land animals, still continue increasing with 
fresh supplies : and as the body grows, the conduits 
^' of life furnish their stores in greater abundanjce. 
How long a fish^ that seems to have scarce any 
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^^ 1)ounds put to its growth^ continues to lite^ is not 
^' ascertained ; perhaps the life of a man would not 
^' be long. enough to measure that of the smallest." 

There have been two methods devised for deter- 
mining the age of fishes^ which are more ingenious 
than certain ; the one is by the circles of the scales^ 
the other by the transverse section of the back- 
bone. The first method is this : When a fish's scale 
is examined throagh a microscope^ it will be found 
to consist of a number of circles, one circle within 
another, in some measure resembling those which 
appear upon the transverse section of a tree, and 
supposed to offer the same information. For as in 
trees we can tell their age by the numbei^ of their 
circles, so in fishes we can- tell theirs by the number 
of circles in every scale, reckoning one ring for 
every year of the animal's existence. By this 
method, M . Buffon found a carp, whose scales he 
examined, to be not less than a hundred years old; 
a thing almost incredible, had we not several 
accounts in other authors which tend to confirm the 
discovery. Gesner brings us an instance of one of 
the same age ; and Albertus of one more than 
double that period. 

The age of the skate and the ray, that want scales, 
may be known by the dther method ; which is, by 
separating the joints of the back-bone, and theil 
minutely observing the number of rings which the 
surfece where it was joined exhibits. By this the 
fish's age is said to be known ; and perhaps with as 
much certainty as in the former instance. 

But how unsatisfactory soever these marks may 
be, we have no reason to doubt the great age of 
some fishes. Those that have ponds^ often know 
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the oldest by their superior size. But the longevity 
of these animals is nothing when compared to their 
fecundity. All sorts, a few of the larger ones 
excepted, multiply their kind^ some by hundreds, and 
some by millions. There are some that bring forth 
their young alive, and some that only produce eggs : 
' the former are rather the least fruitful; yet even 
these are seen to produce in great abundance. The 
viviparous blenny, for instance^ brings forth two or 
three hundred at a time, all alive, and playing round 
the parent together. Those who exclude their pro- 
geny in a more imperfect state, and produce eggs^ 
which they are obliged to leave to chance, either on 
the bottom at the edge of the water, or floating on 
the surface where it is deeper, arie all much more 
prolific ; and seem to proportion their stock to the 
danger there is of its consumption. Of these eggs 
thus deposited, scarce one in a hundred brings 
forth an animal ; they are devoured by all the lesser 
fry that frequent the shores ; by aquatic birds near 
the margin, and by the larger fish in deep water. 
Still, however, there are enough for supplying the 
deep with inhabitants ; and, notwithstanding their 
own rapacity and that of the fowls of various tribes^ 
the numbers that escape are sufficient to relieve the 
wants of a very considerable part of mankind. 
Indeed, when we consider the numbers that a single 
fish is capable of producing, the amount will seem 
astonishing. If, for instance, we should be told of 
a being so very prolific, that in a single season it 
.could bring forth as many of it^ kind as there are 
inhabitants in England, it would strike us with sur- 
prise ; yet a single cod produces full that number. 
The cod spawns in one season^ as Lewenhoeck 
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sLssures us, above nine milUon of eggs or peas con- 
tained in one single roe. The flounder is com- 
monly known to prbduce above one million ; and 
this mackarel above five hundred thousand. Such 
an amazing increase, if permitted to come to ma- 
turity, would overstock Nature, and even^the ocean 
itself would not be able to contain, much less to 
provide for the half of its inhabitants. But two 
wise purposes are answered by this amazing in- 
crease ; it preserves the species in the midst of 
numberless enemies, and serves to furnish the rest 
with a sustenance adapted to their nature. 

Fishes seem, all except the whale kind, Entirely 
divested of those parental solicitudes which so 
strongly mark the manners of the more perfect 
terrestrial animals. How far they copulate remains 
as yet a doubt ; for though they seem to join, yet 
the male is not furnished with any external instru- 
ment of generation. It is said, by some, that his 
only end in that action is to emit his impregnating 
milt upon the eggs that at that time fall from the 
^ female. He is said to be seen pursuing them as they 
float down the stream, and carefully impregnating 
them one after another. On some occasions also 
the' females dig holes in the bottom of rivers and 
ponds, and there deposit their spawn, which is im- 
pregnated by the male in the same manner. AH 
this, however, is very doubtful; what we know 
with certainty of the matter, and that not discovered 
till very Mtely, is, that the male has two organs 
of generation that open into the bladder of urine, 
and that these organs do not open into the rectum 
as in birds, but have a particular aperture of their 
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ii^ti* These organs of generation in the male 
are empty at some seasons of the year : but before 
the time of spawning they are turgid with what 
is called the milt^ and emit the fluid proper for im- 
pregnation. 

Fish have different seasons for depositing their 
spawn : some^ that live in the depths of the ocean, 
are said to choose the winter months ; but^ in ge- 
neraly those with which we are acquainted choose 
the hottest months in siSimmer^ and prefer such 
water as is somewhat tepefied by the beams of the 
fiUD. They then leavfe the deepest parts of the 
ocean^ which are the coldest^ and shoal round the 
coasts, or swim up the fresh-water rivers^ which 
are warm a« they are tomparatively shallow. 
Whc^n they have deposited their burthens, they 
4hen return to their old stations^ and leave their 
nascent progeny to shift for themselves. 

The spawn continues in its egg-state in some 
fish longer than in others^ ^and this in proportion 
to the animal's size. In the salmon^ for instance, 
the young animal continues in the egg from the 
beginning of December till the beginning of April; 
the carp continues in the egg not above three 
weeks : the little gold-fish from China is produced 
still quicker. These all^ when excluded^ at first 
escape by their minuteness and agility. They rise, 
sink^ and turn much readier than grown fish ; and 
they can escape into very shallow waters when pur- 
sued. But^ with all their advantages, scarcely one 
in a thousand survives the numerous perils of its 
youth. The very male and female that have given 
them births are equally dangerous and formidable 

* Vide Gaman de Generatione Piscium. 
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with the rest, forgetting all relation at their de^ 
parture. 

Such is the general picture of these heedless and 
hungry creatures : but there are some in this class 
living in the watfsrs^ that are possessed of finer 
organs and higher sensations; that have all the 
tenderness of birds or quadrupeds for their young* ; 
that nurse them with constant care^ and protect them 
from every injury. Of this class are the Cetaceotis 
tribe, or the fishes of the whale kind. There are 
others, though not capable of nursing their young*, 
yet that bring them alive into the world, and 
defend them with courage and activity. These are 
the Cartilaginous kinds, or those who have gristles 
instead of bones. But the fierce unmindful tribe 
we have been describing, that leave their spawn 
without any protection, are called the Spinous or 
bony kinds, from their bones resembling the sharp- 
ness of thorns. 

Thus there are three grand divisions in the fish 
kind; the cetaceous^ the cartilaginous j and the 
spinous ; all differing from each other in their con« 
formation, their appetites, in their bringing forth, 
and in the education of their young. These three 
great distinctions are not the capricious difi*erences 
formed by a maker of systems, but are strongly and 
firmly marked in nature. These are the distinctions 
of Aristotle ; and they have been adopted by man- 
kind ever since his time. It vvill be necessary, 
therefore, to give the history of each of these in 
particular; and then to range, under each head, 
those fishes whose history is the most remarkable ; 
or, more properly speaking, those of which we 
b^ve any history. For we shall find^ when we come 
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to any of the species in particular^ how little can he 
said of their habits^ their stations^ or method of 
propagation . 

Much, indeed, can be said of them, if considered 
relatively to man ; and large books have been writ- 
ten of the manner of taking fish, or of dressing 
them. Apicius is noted for having first taught 
mankind to suffocate fish in Carthaginian pickle ; 
and Quin for giving a sauce to the John-dory : Mrs. 
Glasse is famous for her eel-pie ; and Mr. Tull for 
his invention of spaying carp to give it a finer 
flavour. In this manner our cooks handle the sub- 
ject. On the other hand, our physicians assure us that 
the flesh of fishes yields little nourishment, and soon 
corrupts ; that it abounds in a gross sort of oil and 
water, and hath^ but few volatile particles^ which 
renders it less fit to be converted into the substance 
of our bodies. They are cold and moist, and must 
needs, say they, produce juices of the same kind, 
and consequently are improper to strengthen the 
body. In this diversity of opinion, it is the wisest 
way to eat our fish in the ordinary manner, and pay 
no great attention to cooks or ddctors. 

I cannot conclude this chapter without putting a 
question to the learned, which, I confess, I am not 
able to resolve. How comes it that fish, which are 
bred in a salt element, have yet no salt to the 
taste, or that is capable of being extracted from it ?* 

[* Though fishes live in a salt element, they do not subsist on 
it. All the water they take into their mouths is again dis- 
charged through the gills, after retaining the air contained in 
it for the purposes of h'fe. The medium of water answers the 
precise purpose to fishes, that the medium of air does to man and 
Other land animals. In inspiration the element is received into 
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CHAP. II. 

V 

Of Cetaceous Fishes in generaL 

^S on land there are some orders of animals 
that seem formed to command the rest^ with 
greater powers and more various instincts, so in the 
ocean there are fishes which seem formed upon a 
nobler plan than others, and that, to their fishy 
form, join the appetites and the conformation of 
quadrupeds. These are all of the cetaceous kind ; 
and so much raised above their fellows of the 
deep, in their appetites and ini^tincts, that almost 
all our modem naturalists have fairly excluded them 
from the finny tribes, and will have them called, 
not fishes, but great beasts of the ocean. With 
them it would be as improper to say men go to 
Greenland fishing for whale, as it would be to say 

ihe lungs or gills, and in expiration is returned deprived of its 
purer parts, which are retained for the purpose of animal eco- 
nomy. Fishes confined in a closed vessel will gradually pine 
away, and gasp for want of the air contained in fresh water, in 
the same manner as land-animals, deprived of the access to at- 
mospheric air, will gasp and perish for want of the purer parts 
contained in it. The food of fishes is not water, for none of it 
gets into the stomach, but insects, worms, marine substances of 
all kinds, and the spawn and lesser animals of their own kind. 
And whatever salt may be taken with these substances into the 
stomach, is decomposed and separated into its component parts 
of acid and soda. The sailor that feeds for twelve months to- 
gether on salted meats, has not his own flesh made salt ; but a 
decomposition taking place during the process of digestion, 
he becomes corrupted and scorbutic by the excess of soda and 
magnesia.] 
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that a sportsman goes to Blackwall a fowling for 
mackarel. 

Yet, notwithstanding philosophers, mankind will 
always have their own way of talking ; and, for 
my own part, I think them here in the right. A 
different formation of the lungs, stomach, and in- 
testines^ a different manner of breathing or propa- 
gating, are ndt sufficient to counterbalance the 
great obvious analogy which these animals bear to 
the whole finny tribe. They are shaped as other 
fishes ; they swim with fins ; they are entirely naked^ 
without hair ; they live in the water, though they 
come up to breathe; *they are only seen in the 
depths of the ocean, and never c6me upon shore but 
when forced thither. These sure are sufficient to 
plead in favour of the general denomination, and 
acquit mankind of error in ranking them with 
their lower companions of the deep. 

But still they are as many degrees raised above 
other fishes in their nature, as they are in general in 
their jsize. This tribe is composed of the Whale 
and its varieties, of the Cachalot, the Dolphin, the 
Grampus, and the Porpoise. All these resemble 
quadrupeds in their internal structure, and in some 
of their appetites and affections. Like quadrupeds, 
they have lungs, a midriff, a stomach, intestines, 
iiver, spleen, bladder, and parts of generation ; 
their heart also resembles that of quadrupeds, with 
its partitions closed up as in them, and driving red 
and warm blood in circulation through the body. 
In short, every internal part bears a most striking 
similitude ; and to keep these parts warm, the 
whole kind are also covered between the skin and 
the muscles with a (iiick coat of fat or blubber. 
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which, like the bacon-fat of a hog, keeps out the 
cold, renders their muscles glib and pliant^ and pro- 
bably makes them lighter in swimming. 

As these aninials breathe the air, it is obvious 
that they cannot bear to be any long time urTder 
water. They are constrained, therefore, every two 
or three minutes to come up to the surface to 
take breath, as well as to spout out throqgh their 
nostril, for they have but one, that water which 
they sucked in while gaping for their prey. This 
conduit by which they breathe, and also throw 
out the water, is placed in the head, a little be- 
fore the brain. Though e^fternally the hole is but 
single, it is internally divided by a bony partition^ 
which is closed by a sphincter muscle on the in- 
side, that, like the mouth of a purse, shuts it up at 
the pleasure of the animal. There is also another 
muscle or valve, which prevents the water from 
going down the gullet. When therefore the animal 
takes in a certain quantity of water, which is 
necessary to be discharged and separated fffim its 
food, it shuts the mouth, closes the valve of the 
stomach, opens the sphincter that kept the nostril 
closed, and then breathing strongly from the lungs, 
pushes the water out by the effort, as we see it rise 
by the pressure of air in a fire-engine. 

The senses of these animals seem also superior 
to those of other fishes. The eves of other fishes, 
we have observed, are covered only with that 
transparent skin that covers the rest of the bead; 
but in all the cetaceous kinds, it is covered by eye- 
lids, as in man. This, no doubt, keeps that organ 
in a more perfect state, by giving it intervals of 
relaxation, in which all vision is suspended. The 
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other fishes^ that are for ever staring^ must see^ if 
for no other reason^ more feebly, as their organs of 
sight are always exerted. 

As foF hearing, these also are furnished with the 
internal instruments of the ear, although the ex- 
ternal orifice no where appears. It is most pro* 
bable that this orifice may open by some canal, re- 
sembling the Eustachian tube, into the mouth ; but 
ibis has not as yet been discovered. 

Yet Nature sure has not thus formed a complete 
apparatus for hearing, and denied the .animal the 
use of it when formed. It is most likely that all 
animals of the cetaceous kind can hear, as they 
certainly utter sounds^ and bellow to each other^ 
Thisi vocal power would be as needless to animals 
liaturally deaf, as glasses to a man that was blind. 

But it is in the circumstances tn which they con-* 
tkme their kind, that these animals show an emi^ 
xient superiority. Other fish deposit their spawn, 
and leave the success to accident : these never 
produce above one young, or two at the most ; and 
this the female suckles entirely in the manner of 
quadrupeds, her breasts being placed, as in the 
human kind, above the navel. We have read many 
fiibulous accounts of the nursing of the demi-gods 
of antiquity, of their feeding on the marrb^ of 
lions, and their being suckled by wolves; one 
might imagine a still more heroic system of nutria 
tion, if we supposed that the young hero was 
suckled and grew strong upon the breasti-milk of 
a she-whale. 

The whale or the grampus are terrible at any 
time; but are fierce and desperate in the defence- 
of their young. In Waller's beautiful poem of 
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the Summer Islands^ we have a story^ founded 
upon fact^ which showB the maternal tendernes9 
of these animals for their offspring. A. wbiale 
and her cub had got into an arm of the sfea^ where^ 
by the desertion of the tide, they were enclosed on 
every side. The people from shore soon saw 
their situation, and drove down upon them in hostts, 
with such weapons as the urgent occasion offered. 
The two animals were soon wounded in several 
places, and the whole sea round was tinctured with 
their blood. The whales made several ^iA^mpts to 
escape ; and at last the old one, by its superior 
strength, forced over the shallow, into tiie dep.ths 
of the ocean. But though in safety herself, she 
could not bear the danger that awaited her young 
one ; she therefore rushed in once more where tfe^ 
smaller animal. was imprisoned^ and xeaolved^ wben 
she could not protect, at least to share, his dang^« 
-^The story ends with poetical j.ustice ; for th^ 
tide coming in, brought off both in safeity ftom 
their enemies, though not without sustaining ati 
infinite number of wounds in every, part. 

As to the rest, the distinctive marks of this tribe 
are, that the number of their fins never exceed 
three ; namely, two pectoral fins, ajud one back 
fin ; but in some sorts the last is wanting. These 
fins differ very much from those of othier fidbies^ 
which are formed of straight spines: the fins of 
the cetaceous tribe are made up of bones and 
muscles ; and the skeleton of one .o£ their fins very 
much resembles the skeleton of a man's hand. Their 
tails also are different from those of all other fish : 
th^ are placed so as to lie flat on the surface oif 
the water ; while the other kinds have them^ 9^ 
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we every day see^ uprigitt or edgeways. Thb iat 
position of the tail in cetaceous animals, enables 
tbem to force themselves suddenly to the surface of 
the water to breathe, which they are continually 
constrained to do. 

Of these enormous anioiajs some are without 
teetli^ and properly called « whales ; others have the 
teeth only in the. lower jaw, and are called, by the 
French^ cachalots : the narwhal has teeth only in 
the upper jaw : the dolphin's teeth, as well as those 
of the porpoise and grampus, are both above and 
below. These are the marks tbat serve (o distiii*- 
§^h the kinds of this enormous tribe from each 
other ; and these shall serve to guide us in giving 
their history. 

CHAP. m. 

Of the Whale, properly 96 catted, and its Varieties. 

JLf wexxmparo landvaninJaJs, .in respect Jta^ mag^ 
niittde, wiib those of the ^wft, /they wiU a^pjiaaff 
eontemptiUe in the canqi|stitio». It is 'probiilil6> 
indeed, that quadrupeds once existed jmicb lavgtr 
dian we find them at/pneseiitl /)Kiiom. die skeletons 
ef sonie that fiavei been du^ vp^juk different ^imes, 
it is evident^ that theve* mast »haicid been lermlrial 
animals twiee. as large as^ the elephant; i hab trt» 
tnres of siieh an laftmenae balk reqiurdd a pcopat^ 
tionable potent of ground fcNT subsisteiiiQe, aiul^ by 
being rivals with men for large temtoryi, the^ miist 
have been destroyed in the contest 

But it is not only npon land that mfin haa exerted 
his power 4>f destDpyJog the^ lavger tribes o£ ani- 
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mated nature ; he has extended his efforts even inta 
the midst of the ocean^ and has cut off numbers odT 
those enormous animals that had perhaps existed for 
ages. We now no longer hear of whales two hun-' 
dred and two hundred and fifty feet kmg, which we 
are certain were often seen about two centuries ago. 
They have all been destroyed by the skill of man-^ 
kind^ and the species is now dwindled into a race 
of diminutive animals^ from thirty to about eighty 
feet long. 

The northern seas were once the regioa to which 
the greatest of these animals resorted ; but so great 
has been the slaughter of whales for more than two 
ages, that they begin to grow thinner every day; 
and those that are found there^ seem^ from their 
size, not come to their full dimensions. The greatest 
whales resort to places where they have the least 
disturbance ; to those seas that are on the opposite 
sid^ of the. globej near the south pole. In that 
part of the world, there are still to be seen whales 
that . are above a hundred and sixty £e^ long; 
and perhaps even longer might be found in those 
latitudes near the south pple^ to which we bave not 
as yet ventured. f * : i ; . . 

Taking the whale, bowevier, at the ^irdinary size 
of eighty feet long (and iweniy feet high, what an 
enormous animatod .nJass. must it appear to the 
spectator ! : Wilfa .what, aaa^^nieat must it striker 
him^/to bbbokl so great a creature gambolling in 
the deep,,witli the ease and agility of die smallest 
animal^ and making its way with incredible, swift* 
ness! This is a si^t which is very. common. t» 
those who frequent the northern or southern ocean* 
Yet though this be wonded[ul> perhaps still greater 
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Woitders are concealed in the deep^ which we have 
not had opportunities of exploring. These large 
aniitials are Obliged to show themselves^ in order to 
take breath ; but who knows the size of those that 
are fitted to remain ,for ever under water^ and that 
have been increasing in magnitude for centuries ? 
To believe all that l|as been said of the sea-serpent^ 
or the Kraken^ would be credulity; to reject the 
possibility of their existence^ would be presump- 
tion. 

The Whale is the largest animal of which we 
have any certain information ; and the various pur- 
poses to which^ when takeh^ its difierent parts are 
converted^ have brought us tolerably acquainted 
with its history. Of the whale, properly so called, 
there are no less than seven difierent kinds ; all dis- 
tinguished from each other by their external figure, 
or internal conformation. The Great Greenland 
Whale, without a back-fin, and black on the back ; 
the Iceland Whale, without a back-fin, and whitish 
on the back ; the New-England Whale, with a 
hump on the back ; the Whale, with six humps on 
the back ; the Fin -fish, with a fin on the back near 
the tail ; the Pike-headed Whale, and the Round- 
lipped Whale. All these difier from each other in 
figure, as their names obviously imply. They difier 
lalso somewhat in their manner of living ; the fin- 
fish having a larger swallow than the rest, being 
more active, slender, and fierce, and living chiefly 
upon herrings. However, they are none of them 
very voracious ; and, if compared to the Cachalot, 
that enormous tyrant of the deep, they appear 
harmless and gentle. The history of the rest, there- 
fore, may be comprised under that of the Great 

vot. V. p 
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Common Greenland Whale, with which we are bert 
acquainted. 

The Great Greenland Whalels the fish for taking* 
which there are such preparations made in different 
parts of Europe. It is a large heavy animal, and 
the head alone, makes a third of its bulk. It is 
usually found from sixty to seventy feet long. The 
fins on each side are from five to eight feet/ com- 
posed of bone^ and muscles, and sufficiently strong 
to give the great mass of body which they move, 
i^eed and activity. The tail, which lies flat on the 
water, is about twenty-four feet broad ; and, when 
the fish lies on one side, its blow is tremendous. 
The skin is smooth and black, and, in some places, 
marked with white and yellow ; which, running 
over the surface, has a very beautiful effect. This 
marbling is particularly observable in the fins and 
the tail. In the figures which are thus drawn by 
Nature, fancy often forms the pictures of trees, land- 
scapes, and houses. In the tail of one that was thus 
marbled, Ray tells us, that the number 122 was 
figured very evenly and exact, as if done with a 
pencil. 

The whale makes use only of the tail to advance 
itself forward in the water. This serves as a great 
oar to push its mass along ; and it is surprising to 
see with what force and celerity its enormous 
bulk cuts through the ocean. The fins are only 
made use of for turning in the water, and giving a 
direction to the velocity impressed by the tail. The 
female also makes use of them> when pursued, to bear 
off her young, clapping them on her back, and sup- 
porting them by the fins on each side from falling. 

The outward or scatf skin of the whale is no 
thicker than parchment ; but this removed, the real 
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skin appears^ of about an inch tbick^ and cover- 
ing the fat or bhibber that lies benes^th : this in 
from eight to twelve inches in thickness ; and is^ 
when the fish is in healthy of a beautiful yellow. 
The muscles lie beneath ; and these^ like the flesh 
of quadrupeds^ are very red and tough. 

The cleft of the mouth is above twenty feet long, 
which is near one-third of the animal's whole 
length ; and the upper jaw is furnished with barbs^ 
that lie, like the pipes of an organ, the greate&t in 
the middle, and the smallest to the sides. These 
compose the whale-bone ; the longest spars of which 
are found to be not less than eighteen feet : the 
shm'test, being of no value, are thrown away. The 
tongue is almost immoveably fixed to the lower 
jaw, seeming one great lump of fat ; and, in fact^ 
it fills several hogsheads with bli4)ber. The eyes 
are not larger than those of an ox ; and when the 
crystalline humour is dried, it does not appear larger 
than a pea. They are placed towards the back of 
the head, being the most convenient 8h;uation for 
enabling them to see both before and behind ; as 
also lo see over them, where their food is principally 
found. They are guarded by eye-lids andjeye- 
lashes, as in quadrupeds; and they seem to l)e 
very sharp-sighted. 

Nor is their sense of hearing in less perfection ; 
for they are warned, at great distances, of apy danr 
ger preparing against them. It would seem as if 
Nature had designedly given them these advantages^ 
as they multiply little, in order to continue their 
kind. It is true, indeed, that the external organ 
of hearing is hot perceptible, for this might os^lj 
embarrttas them in their -natural element ; . but as 

D 2 


36 A HISTORY OF 

8oon as the thin scarf-skin above mentioned is re* 
moved^ a black spot is discovered behind the eye^ 
and under that is the auditory canals that leads to a 
regular apparatus for hearing. In shorty the animal 
hears the smallest sounds at very great distances^ and 
at all times^ except when it is spouting v^ater ; 
which is the time that the fishers approach tor 
strike it. 

These spout-holes or nostrils^ in all the cetaceous 
tribe^ have been already described : in this whale 
they are two ; one on each side the head before the 
eyes^ and crooked^ somewhat like the holes on the 
belly of a violin. From these holes this animal 
blows the water very fiercely^ and with such a noise 
that it roars like a hollow wind, and may be heard 
at three miles distance. When wounded^ it then 
blows more fiercely than ever, so that it sounds like 
the roaring of the sea in a great storm. 

We have already observed, that the substance 
called whale-bone is taken from the upper jaw of 
the animal, and is very different from the real bones 
of the whale. The real bones are hard, like those 
of great land animals, ate very porous, and filled 
writh marrow. Two great strong bones sustain the 
under-lip, lying against each other in the shape of 
a half-moon ; some of these are twenty feet long ; 
they are seen in several gardens set up against each 
other, and are usually mistaken for the ribs of this 
animal. 

Such is the general conformation and figure of 
this great inhabitant of the deep, the precise ana* 
tomy of which has not been yet ascertained. In 
those places where they are caught in greatest abun- 
dance^ the sailors are not very curious as to the 
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Structure of the viscera ; and few anatomists care to 
undertake a task^ where the operator^ instead of 
separating with a lancet^ must cut his way with 
an axe. It is as yet doubted^ therefore^ whether the 
-whale^ that in most points internally resembles a 
quadruped^ may not have one great bowel fitted 
entirely for the reception of air, to supply it, when 
* constrained to keep longer than usual at the bottom. 
The sailors univerisally affirm that it has ; and philo** 
sophers have nothing but the analogy of its parts to 
oppose to their general assertions. 

As these animals resemble quadrupeds in confor- 
mation, so they bear a strong resemblance in some of 
their appetites and manners. The female joins with 
the male, as is asserted, more humanOy and once in 
two years feels the accesses of desire. 

* Their fidelity to each other exceeds whatever w6 
are told of even the constancy of birds. Some 
fishers, as Anderson informs us, having struck one 
of two whales, a male and a feionale, that were in 
company together, the wounded fish made a long 
and terrible resistance : it struck down a boat with 
three men in it, with a single blow of the tail, by 
which all went to the bottom. The other still at<> 
tended its companion, and lent it every assistan(^e ; 
tiU, at last, the fish that was struck sunk under the 
number of its wounds ; while its faithful associate> 
disdaining to survive the loss, with great bellowing^ 
stretched itself upon the dead fish, and shared his 
fete. 

The whale goes with young nine or ten months, 
and is then fatter than usual, particularly when near 
the time of bringing forth. It is said that the em. 
bryo, when first perceptible, is about seventeen 
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inches lofig^ and white ; but the cufo^ wfaeii ex-* 
eluded^ is blacky and about ten feet long. She 
generally produces one young one^ and never afoore 
two. When she suckles her youngs she throws 
herself on one side on the sur&ce of the seay and the 
young one attaches itself to the teat. The hreests 
are two ; generally hid within the beUy ; biit sIm 
can produce them at pleasure^ so as to stand for-^ 
ward a foot and a half^ or two feet ; and the teats 
are like those of A cow. In some^ the breasts are 
white ; in others^ speckled ; in all filled with a 
large quantity of milk^ resembling that of land 
animals. 

Nothing can exceed the tenderness of the feniale 
for her oiTspring ; sjie carries it with her wberevmr 
she goes^ and^ when hardest pursued^ keeps it sap* 
ported between her fins. Even when wounded^ she 
ttill clasps her young one ; and when she, plunges 
to avoid danger^ takes it to the bottom ; but rises 
Sooner than usual^ to give it breath again. 

The young ones continue at the breast for a year i 
during which time they are called by the sailors 
short-heads. They iare then extremely fat^ and yield 
abov^ fifty barrels of blubber. The mother, at the 
same timey is equally lean and emaciated. At the 
age of two years they are called stunts, as they do 
not thrive much immediately after quitting the breast t 
they then yield scarce abdve twenty, or twenty-four 
barrels of blubber: from that time forward they are 
called skuU-Jish, and their age is wholly unknown. 

Every species of whale propagates only with those 
ef its own kind, and does not at all mingle With 
the rest : however, they are generally seen in shoaIs> 
of different kinds together^ and make their migra* 
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lions ia lurge companie?^ fi;om one ocean to another. 
They are a gregarious animal^ \9^hkh implies their 
want of Biatwl defence against ijn^ invasions of 
suaUer^ . but more powerful fishes. I,t seems asto*- 
oifihing, thes^ore^ how a shoal of these enormous 
aniraaW find subsistence together, when it would 
seem that the supplying even one with food would 
require greater plenty than the ocean could furnisjii. 
To increase our wonder, we not only see them herd* 
iBg together, hut usually find them fatter than any 
ether aaimals of whatsoever element. We likewise 
know that they cannot swallow large fishes, as their 
throat is so narrow, that an animal larger than a 
herring could not enter. How then do they subsist 
and grow so fat ? A small insect which is seen 
floating in those seas, and which Linnaeus terms the 
Medusa, is sufficient for this supply. These insects 
are Uack, and of the size of a small bean, and are 
ftometimes seen floating in clusters on the surface 
of the water. They are of a round form^ like snails 
in a box, but they have wings, which are so tender 
that it is scarcely possibly to touch them without 
breaking. These serve rather for swimming than 
flying ; and the little animal is called by ibe lee- 
landers, the Walfischoas, which signifies Uie whale's 
provender. . They have the taste of raw muscleg^ 
and have the smell of burnt sugar* These are the 
food of the whale, which it is seen to draw up in 
great numbers with its huge jaws, and to bruise be^ 
tween its barbs, which are always found with several 

of these sticking among them. 

This is the simple food of the great Greenland 
whale; it pursues no other animal, leads an inof« 
fendve life in its element, and is harmless in pro- 
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portion to its stren^h'to do mischief. There ^emsr 
to be an analogy between its manners and those of 
the elephant. They are both the strongest and die 
largest animals in their respective elemehts ; neither 
offer injury, but are terrible when provoked to re- 
sentment. The fin-fish indeed, in some measure^ 
differs from the great whale in this particular, as it 
subsists chiefly upon herrings, great shoals of which 
it is often seen driving before it. Yet even fhe 
swallow of this fish is not very large, if compared 
to the cachalot tribe ; and its ravages are but sports 
in comparison. The stomach and intestines of all 
these animals, when opened, seldom have any tbin^ 
in them, except a soft unctuous substance, of a 
brownish colour ; and their excrementsf are of a 
shining red. 

As the whale is an inoffensive animal, it is not to 
be wondered that it has many enemies, willing to 
take advantage of its disposition, and inaptitude 
for combat. There is a small animal, of the sheU- 
fish kind, called the Whale-louse, that sticks to its 
body, as we see shells sticking to the foul bottom of 
a ship. This insinuates itself chiefly under the fins ; 
and whatever efforts the great animal makes, it 
still keeps its hold, and lives upon the fat, which it 
is provided with instruments to arrive at 

The sword-fish, however, is the whalers most 
terrible enemy. '' At the sight of this little animal," 
says Anderson, '^ the whale seems agitated in an 
extraordinary manner ; leaping from the water 
as if with affright : wherever it appears, the 
whale perceives it at a distance, and flies front 
it in the opposite direction. I* have been my- 
s^lf^'' continues he, *' a spectator of their terrible 
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'^€ACOttnter. The whale has no instrument of 
defence except the tail : with that it endeavours to 
strike the enemy ; and a single blow taking place 
would effectually destroy its adversary : but the 
*^ sword-fish is as active as the other is strongs and 
'^ ,ea»ily avoids the stroke ; then bounding into the 
^' air^ it falls upon its great subjacent enemy^ and 
'i endeavours not to pierce with its poitited beak^ 
''^ but to cut with its toothed edges. The sea all 
f^ about is seen dyed with blood; proceeding from 
'*' the wounds of the whale; while the enormous 
animal vainly endeavours to reach its invader^ 
and strikes with its tail against the surface of the 
'* water^ making a Report at each blow loudier than 
" the noise of a cannon/' / 

There is still another and • more powerful enemy^ 
called^ by the fishermen of New England^ the 
Killer. This is itself a cetaceous animal^ armed 
with strong and powerful teeth. A number of these 
are said to surround the whale^ in the same manner 
as dogs get round a buU. Some attack it with 
itheir teeth behind ; others attempt it before ; until^ 
at last, the great animal is torn down^ and its tongue 
is said to be the only part they devour when they 
have made it their prey. They are said to be of 
such great strength^ that one of them alone v^as 
known to stop a dead whale that several boats were 
towing akmg^ and drag it from among them to the 
bottom. 

But of all the enemies of these enormous fishes^ 
man is the greatest : he alone destroys more in a 
year than the rest in an age^ and actually has 
thinned their numbers in that part of the world 
where diey are chiefly sought The great reeK>rt 
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itf these animab was found to be on the inboi^*' 
taUe shwes of Spitzb^rgen ; wkeye tbe distance ef 
the voyage^ tbe coldness of the dm»U, Ifae tensors 
of the icy sea^ and^ still more^ theit owo foi^midable 
bulk^ might have been expected to protect them 
from human injury. But idl these were hut slight 
barriers against man's arts^ his.eeuragej and his 
necessities. The European ships^ soon aft^ the 
improvement i^ navigation^ found the way into 
those seas ; and as early as the banning (tf the 
fourteenth century> the Biscayneers were in pos^ 
session of a very considerable trade to the coaite of 
Greenland. The Dutch and' the English followed 
them thither^ and soon took that branch of com- 
merce out of their hands. The English commenced 
the business about the beg^ning of the seventeenth 
century ; and the town oi Hull had the honour of 
first attempting that profitable branch of trade. 
Biit>. at jj^esent^ it seems, upon the decline, as the 
quantity of fish . are so greatly reduced by the cim« 
irfant capture for such a vast length of time. It k 
now said> that the fishers^ from a defect of whafes^ 
^W}y themsdvea to the seal-fishery ; yet, a» thefte 
animals are extremely timorous, they will soon 
be induced to quit those shores^ where they meet 
sudi frequent disturbance, and danger. The poor 
nativeB of Greenland themselves, who used to feed 
upon .the whale, are diminislnng, in proporticm as 
their sustenance is removed ; and, it is probable, 
tba^ the revolution of a few years will see that ex- 
tensive coast totally deserted by its inhabitants^ as 
it is already nearly deserted by the whales. 

The art of taking whales, like most others, is 
much improved by time^ and differs in many re- 
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spedto from that practised Vjr the Btscayfieers^ irlmft 
tbey first frequented the icy Bern. But as the de>^ 
flcrtption of their methods is the least corepMeatedy. 
and consequently the easiest understood^ it will be 
best suited to our purpose. 

For this navigation^ the Biscayifeers^ in fiivoor^ 
aUe se«s»ons^ fitted out thirty ships, of two hundred 
aikd fifty tons eacfa^ with fifty choice men a-pieoe> 
and a few boys. These were stored with sn 
mouths provision; and eaeh ship had its hoats, 
which were to be serviceable when come to Ae 
place of duty. When arrived at the part where the 
whales are expected to pass to the southward^ tbey 
stfitays keep their saik set^ and a sailor is phfeoed 
at the mast-head^ to give information when he spies 
a whale. As soon as he discovert one^ tte wbele 
crew are instantly in employment: tbey fit out tbck 
boats^ and row away to where the whale was seen. 
The harpoott«r^ who is to strike the fish^ stands^ 
the prow of the boat^ with a harpoon or jarelin 
in his faand^ five or nx feet long, pointed with steel 
lik^ the baib of an arrow, of a triangular shape. 
As this person's phde is that of the greatest dex^ 
terity, so also it is of the greatest danger: the 
whale sometimes overturns the boat with a blow of 
its tail, and sometimes drives against it with fiiry. 
in general, boweVer^ the animal seems to sleep on 
the sarface of the water ; while the boat approadi*- 
ing, the harpooner stands aloft, and, witb his luov 
poon tied to a cord of several hundred fathom lohg, 
darts it into the animal, and then rows as fast as 
possible away. It is some time before the whale 
seems to feel the blow ; the instrument has usually 
pieroed no deeper than the fat, and that being in- 
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sensible^ the animal continues for a while motion^ 
less ; bat soon ronzed from its seeming leUiargy> 
AS the shaft continues to pierce deeper and deeper 
into the muscular fleshy it flies' off with ^nmzmg 
rapidity. In the mean time^ the harpoon sticks in 
its side ; while the rope which is coiled up iq the 
boat^ and runs upon a swivel^ lengthens as the whale 
recedes^ but still shows the part of the deep tO' 
which it has retreated. The cord is coiled up with 
great care ; for such is the rapidity with which it 
runs off^ that if it was but the least checked^ afi it 
yields with the animaPs retreat/ it would infallibly 
overset the boat^ and the crew would go to the 
bottom. It sometimes happens also^ that the rapidity 
with which it runs over the swivel at the edge of 
the boat^ heats it^ and it would in&llibly take fire^ 
did not a man stand continually with a wet mop in 
his hand^ to cool the swivel as the cord runs. The 
whale having dived to a considerable depths remains 
at the bottom^ sometimes for near half an hour; 
with the harpoon in its body^ and then rises to take 
breathy expecting the danger over : but the instant 
it appears^ they are all with their boats ready to 
receive it^ i|nd fling their harpoons into its body : 
the animal again dives. and again rises^ while tbey , 
repeat their blows. The ship follows in full sail^ . 
like all. the rest^ never losing si^t of the boats^ and 
ready to lend them assistance: the whole ocean 
seems died in blood. Thus they renew their 
attacks^ till the whale begins to be quite enfeebled 
and spent^ when they plunge their longer spears 
into various parts of its body^ and the enoi'mous 
animal expires. When it is dead^ to prevent it « 
from sinkings they tie it with a strong iron chaia 
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to the side of the boat^ and either cut it in pieces, 
aod carry it home in that manner^ or extract the 
oil from the blubber on ship-board. 

Such is the manner in which these,fish were taken 
in the beginning ; but succeeding arts have im* 
proved the method, and the harpoon is now thrown 
by ; a machine being used which inflicts a deeper 
v?ound, and strikes the animal with much greater 
certainty : there are better methods for extracting 
the oil, and properer machines for cutting the 
animal op, than were used in the early fisheries. 
But as an account of this belongs to the history of 
art, and not of nature, we must be contented with 
observing, that several parts of this animal, and all 
but the intestines ^nd the bones, are turned to very 
good account: not only the oil, but the greaves 
frcmi which it is separated. The barbs also were 
an article of great profit ; but have sunk in their 
price since women no longer use them to swell out 
their petticoats with whale-bone. The flesh of this 
animal is also a dainty to some nations ; and even 
the French seamen are now and then found to dress 
and use it as their ordinary diet at sea. It is said 
by the English and Dutch sailors, to be hard and 
ill-tasted ; but the French assert the contrary ; and 
the savages of Greenland, as well as those near the 
South pole, are fond of it to distraction. They eat 
the flesh, and drink the oil, which is a first-rate 
delicacy. The finding a dead whale is an adventure 
considered among the fortunate circumstances of 
their wretched lives. They make their abode 
beside it ; and seldom remove till they have left 
nothing but the bones. 
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Jacobson^ whom we quoted bdbre in the History 
of Birds^ where he describes his oountrymen of the 
island of Feroe as living a part of the year upon 
salted gulls^ tells us also^ that they are very food of 
salted whale's flesh. The fat of the head they 
season with bay salt^ and then hang it up to dry in 
the chimney. He thinks it tastes as well as fat 
bacon ; and the lean^ which |hey boil^ is^ in his opi- 
nion, not inferior to beef. — •! fancy poor Jacobson 
would make but an indifferent taster at one of our 
city feasts ! 

CHAP. IV. 

Of the Narwhal. 

M^ ROM whales that entirely want teeth^ we 
come to such as have them in the upper jaw only ; 
and in this class there is found but one, the Nar- 
whal, or Sea-Unicorn. This fish is not so large as 
the whale, not being above sixty feet long. Its 
body is slenderer than that of the whale, and its fat 
not in so great abundance. But this great animal 
is sufficiently distinguished from all others of the 
deep, by its tooth or teeth, which stand pointing 
directly forward from the upper jaw, and are frora 
nine to fourteen feet long. In all the variety of 
weapons with which Nature has armed ber various 
tribes, there is not one so large or so formidable 
as this. This terrible weapon is generally found 
single; and some are of opinion that the animal is 
furnished but with one by Nature ; but there is at 
present the skull of a narwhal at the Stadt-bouse at 
Amsterdam, with two teeth ; which plainly proves 
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thst, in some animals at leasts this inBtFument js 
double. It is even a donbt ^hetiier it may not be 
so in all ; and that the narwhal's watiting a tooth in 
only an accident which it has met with in the en- 
counters it is obKged daily to be engaged in. Yet 
it must be owned of these that are taken only with 
one toothy there seems no socket nor no remains of 
any other upon the opposite side of the jaw^ but all 
is plain and even. However this be^ the toothy or 
as some are pleased to call it^ the horn of the nar- 
whal^ is the most terrible of all natural instruments 
of destruction. It is as straight as an arrow^ about 
the thickness of the small of a man's leg^ wreathed 
in the manner we sometimes see twisted bars of 
iron ; it tapers to a sharp point ; and is whiter^ 
heavier^ and harder than ivory. It is generally seen 
to spring from the left side of the head directly for- 
ward in a straight line with the body ; and its root 
' enters int6 the socket above a foot and a half. In 
a skull to be seen at Hamburgh there are two teeth^ 
which are each above seven feet long^ and are eight 
inches in circumference. When the animal pos- 
sessed of these formidable weapons is urged to 
employ them^ it drives directly forward against the 
enemy with its teeth^ that^ like protended spears^ 
pierce whatever stands before them. 

The extreme length of these instruments have 
induced some to consider them rather as horns than 
teeth ; but they in every respect resemble the tusks 
of the boar and the elephant. They grow^ as in 
them^ from sockets in theupper jaw ; they have the 
solidity of the hardest bone^ and fer surpass ivory 
in all its qualities. The same error has led others 
to suppose^ that as among quadrupeds the female 
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was often found without borns^ so these instnimenti 
of defence were only to be found in the male ; but 
this has been more than once refuted . by actual 
experience; both sexes are found armed in this 
manner : the horn is sometimes found wreathed and 
sometimes smooth ; sometimes a little bent^ and 
sometimes straight ; but always strongs deeply fixed^ 
and sharply pointed. 

Yet^ notwithstanding all these appointments for 
combat^ these long and pointed tusks^ amazing;^ 
strength^ and unmatchable celerity^ the narwlml is 
one of the most harmless and peaceful inhabitants 
of the ocean. It is seen constantly and inoffensively 
sporting among the other great monsters of the 
deep^ no way attempting to injure them, but pleased 
in their company. The Greenlanders call the nar- 
whal the fore-runner of the whale ; for wherever it 
isseen^ the whale is shortly after sure to follow. 
This may rise as well from the natural passion for 
society in these animals^ as from both living upon 
the same food, which are the insects described in 
the preceding chapter. These powerful fishes make 
war upon no other living creature; and though 
famished with instruments to spread general de^ 
struct ion^ are .as innocent and peaceful as a drove 
of oxen. Nay^ so regardless are they of their own 
weapons^ and so utterly unmindful to keep them in 
repair for engagement^ that they are constantly seen 
covered over with weeds^ sloughy and all the filth 
of the sea; they seem rather considered as an im- 
pediment than a defence. 

The manners and appetites both of the narwhal 
and. the great whale are entirely similar ; they both 
-alike, want, teeth for chewing, and are obliged to 
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IWe^ttfiM^'iQSMts; th^ bath a«e pMcari^i-.«id 
teVfiiklfs^"' afid alwij^'* mtibm- fly tkan Mk the 
«Mibfttt' 'Thtt}nftr#hifly faow«vw, haii cliiMch Bin^ 
-iS>ii^^'gtfpd«thinitht- great whafe, and Ihaibfove^bcB 
'BkM^nfraiit'Ajd'meicf burbs. to-keepan tts-food^vrtieii 
^nee'ioAediiirtd' ithe^ ubiith. Itei^/alao ^hiveh 
wmM^T, aii4( 1/fwrMi timet bfe taicra by l^e fiahemea 
bttt '9tft' thoae Tery taflka^ : Wfaieh (at ftait a{iipeav'to& faa 
ita p¥ia^pal> dtfefl^a:- Tha«e'*'^a^^ m warn 

aald^' twatig fond oi Imiig together/ aiierahrays'M^ 
ia herds of several at a time ; and vvhehem tbsy 
are attadsed^ they crowd together in such a manner^ 
that they are mutualjy lyabarrassed by their tasks. 
By these they are often locked together^ and are 
prevented froon ajinkipg to \the bottom. It seUom 
happens^ therefore^ but the fishermen make sure of 
oiieior livo^ of the .hmdnhost^. jwhiah . v^ry wdl xeward 
tirtiir.tiWable. .■•. : '/ ;- - - .r :.;-• -/: 

> liiafrotaitte^atettoaiinai^yrrciriM tlie 

lealb/ tberefoaei tbatUbk'fishr^deartndfi a;d|^at 
liistbry ; a»d.8iifib»hasf:bea& .4he 4umifty:'^}tnatt^ 
fci^d^ aM their ilesiveiita. procuDeotiwBi/ thrit^arrcm^ 
4ilry/agx)i tbi^. vkf lie caAQidcrod <ai tiib gteatast: ranlf 
inr.theiitoaridi Jdl;^llHit'time thenatbof; eaitdiHig 
jrbaieawlfraswnolilaimtm:; andt i|i^^ km^ 

except siich as vi^ere stranded on the coasts by acci- 
dent^ 'the tdoth of the narwhal,' therefore^ was 
ascribed to a very di£fereni animal fromi that which 
jreally bore it.^ Anioiig other fossil subattinipearthay 
ware sometimet dug apf; >aiid theinafwlMd being 
utterly unknown^ naturalists soon ftnind a' terrestrial 
bwner; They w6re thought to be the horns of uni- 
corns, an animal described by Pliny as reseml^ling 
a horse, and with one straight hom dariii^ ifSh 
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imvd Ate tte iMdUie of ili ffire^ TliM»t««||i 
wvrt, therffturt> contideiti w • rtroogi t€8tiaKM»y tit 
fcmur of Uial .biatwi»ii^« v^rMily, Mi wera ah«w» 
moMkg the ittOil fMfioM ie«%tD» of w^^p^ity. 
Evan for iome time after Um. mrwliftl nm kiM>w% 
ik/t d^eaii yam contiiiiie4« Mthoee who nete po»- 
•eiMd of a teo^h mU k to frert aiAwftleflpe^ Bwt^ 
pmeal the jr ue too wett kpowa to deeeive aoy^ md 
am only fboiys. fitNr lahat tbey really are ; Umlr curir 
oaky iocreaaiiig i^ profoftion to tbeir WMiff^K Wi4 
tteif aiM.^ , 
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Fiirfeffea. 


J. HE Cachalot, wkioh kaa gmetally gone mider 
the name of the Spermaceti Whale, tfli Mr. 9eu^ 
Mnt very propevly. made, the dintiiictioD, hg^benrow- 
ing i|a name flpom the Faanch^ has aeYenl tee^ m 
Iho under jaw, hut ncMim in* thevppev^ A« tbaaa 
are nio kan than tetMi diatinotkoM amoBg whalea^ i^ 
«)so theie am the lanM mimbar of dietiMttoQam Iko 
ipiW we are deacribkig. The 6EU)halol wkh two fine 
and a hkdc badt^ tfM ^aichabt witk two ftnaand a 


I* The food of the Na^hal, lif^ that of the Whole, conriftf 
ifk^ sea^blubl^ery 8tar-fi8h| and other aoft marine animals. The 
fl^sh ill 6aten by the Greenlanders, both raw, boiled, and dried 3 
and I1H0 kitettinee and oil- are likeMrite used^ as a ftod. A apedea 
jgr vmttkmaiM Fabtkioi^ M;bebg; Ibund oa Ae aboaaa of 
<jrof iiUmm1», .iHucb , amaUary of a l^lj^ ^oloiuv. witbf t^o QbM«a 
teeth from the upper jav, a liul^ curved at the tips, very weali;^ 
and'ipeasuring not abore an inch in length: it has likewise a 
small fin on the bade, whidi is wanting in the oommoa Mar- 


flltep^ ffMBftod t«elli; ttnt witli tKiW fins aiM 
sharp edged teeth ; and l8i%y the eddttiot ifilhi 

Th#WM is mA 6f tuA enenrtbiiler: iiat^as. ikm 
lihAt/ prefk^ljr se cflltedv hgH belwg ifidTe nbobjfs 
feA^ltog, iani sixtteki^feM Irigfr. lii) e<»seqndfioe 66 
teiv JbeMUg tn^ie jdMndcte^ -liMly i^ac^ iliMht mom 

tnietltllK^faiitlMli^ andr aflbrd. at smiHc^ jq^aatftgr 
of lak iqs Hi tfad cmihidbik whidefttte head if av seen) 
ttsiri^ « IfaMi paM' nf il9 Utlk, m in this^ speot^ 
tkerbtedl IS! sr laBge* ».to^ tmdse^ mie krif of ther 
^iMeii'^J^ Aik miimd is sasiA ;• bal^ 

tiieSiltoat ir liiry lohrBndabl&;; aaif withi very greal} 

e*Mf#, edUd swalliisr atf cm^ in the" stcmaiih ^0 
tbrwlnda nsfate%rBiiy lUb|piii te \m flmMi ; bMi iv 
dwludf i^dUs oaiialobllwfc alrel lo^0 of fish oBdiib- 
s^tdcWsi^ 0aiQav^ofey.Miae^Hal£Kdig«st6d/|o 
saidM ^tfi^ 0timr fSgW cbb Qinb^el> 4elig. Tim 
OfUbMb wp ib&Mai^' asi destoKiivetJaiDOttgl Ijisser* 
fls J Ms aiilfliti i^ha ^ c «i hMBsdesgp awdroaia aJt-OMrgi^ 
BmtMsimmAaA'Afi&km 'dovm ItsiieiiWiMas guiieti! 
iiAiiisiMs tdh m tUstrtUs MnplmitaB >amk>4wriiw 
Hr ihJ^iiDSiMd. per phisea soMimcfai aiioftea to drtv^ 
themiofes&w^. 

..Bpi& Imv^ foiiaiidable: soevw tbkB fisb^ may beS 
ta its fellows of Itei diM|ijp ib isiby £w the- mostr 
talaable^ and the most sought after by tnan^ as it 
Oimm two t««^preiS()M £^i%9i iptUMcliii and 
a;mb^rgrib. The use of these^ eittfter for the' 
lM«*9Wfc<*?l»WW PT «i«4icmiis so uijiyqial, thfttl 
tijacaptiiai afitUs^aiiiBDd^. thafcah)iii»^sttp|ilies:dipiii 


ti^bsf flAtto Y^ great advantage; pi^iciilBtidy'jiice 
^^OTtJiaa.heen found oat of con verting; all the oil 
oj^, this , animal, as .wall aa. the, brain, into that aoii-i 
flilsaice. called sperma^ti. i ;; 

This substance, as it is natahdly fiNrflaed, ia fooBdl 
ifr! the > head o£)the<attknaL anil is no oithec ;than the 
l|^n. The gtaiward akin of the^head l^iog^tekoir 
dit a coyeria^ of &t offers about jthree incb^ thick ;: 
and uiider thai^ instead of a bony skull/ theiuninialt 
h»s only aimther thick skin^ -that. serves Jmt. a coveiv 
i^^ and. defmee! of; the braih.;^* TJie first ciiYity^ car. 
oiminber, bftbe^brain, is filled with that spermaceti 
wdiiidi is^supposed of liie greatest .pjatity !and l%besfc 
mine, y Fmm Ibis cavity. / tbereti ia genemlly dikwa 
abeiut; asvfn barrels of Ihe clearest sperobabeti;^ ^diafr 
tfafOdHfn npon.iwateftcoa^ukties like, dieese^iiiuBdcHr 
this there is another chainber j.aat overldia gidirt^ 
iRhiohiistiJaiMit; aeven fec^ibighr;.. anH thia. alsot ^eoiH 
tains. the idmg^ but of> lesa. value. .It is diatrttMiled 
iftjhis.cavity like honey. ia. 4 bive« in pBiatt;l:ali%: 
separate;! fTOia/ea<di; other trjriainieBribkaiieilik#ffeiie 
inner: skia of; an /egg; In^proportioiii aei Ai^diij> 
s^hfitanceis jobeavm avfay fsomihis paiKy HifilbaB^ 
fiiblni^ei^.pattof the body : ud.froBilbiaiagiiBiiife* 
rally ^ol^ned r^bont nine barDddi qI oiLi BMidc* 
tiiis^ tb^ spinal marrow^ which is abmitaa t|iidk aa 
a man's thighs and reaches all along the baqk^bone 
to ih^ tail/ WJiere it is not thicker timb one^ finger, 
aflbrdsnaificoimdei^le quantity.*. r' i 
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[* "Ilie {^irAime ca]kd Ambergir^ 
Hit intestines; and is now known to be nothing more than the 
excrements of the animal. Spermaceti is found in a vast caVrty" 
in the upper part oE thei tiead ; whSe fltsli, and- in its natural 

fiobn after it is espjoped to Uie t^.2 
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^ ^TIAb rabttance^ which is used in t)ie compasitioft 
'<)f mamy tnedicities/rather to 'give them consistence 
tiian efficaejr/ was at first sold at a very hig^h price^ 
both from the many virtues ascribed ;to it; and the! 
small quantity that the cachalot was capable of sup- 
plying ; at present^ the price is greatly fallen ; firsts 
becanse its efficacy in medicine is found to be very 
small ; and again^ because the whole oil of the fish 
is V^ eastty conVert%1e into spermaceti. This is 
pei^brmed by baiting it with aiey of pot-ash^ and 
hardening it in the manner of soap. Candles are 
now mad6 ot it^ which are substituted for wax^ and 
sold mndi cheaper; so that we need not fear 
Imvihg our ' spermaceti adulterated in the manner 
abtne medical books caution iis to beware of; for 
they carefully ' guard us Kgainst having our sperma- 
ceti adulterated with virgin's wax. ' • 

As to the ambergris which is sometimes found 
11^ this whale; it was long considei^ed as a substance 
Ibund^^ floating on the surface of the sea ; but time^ 
that ifeveals the secrets of the mercenary/ ^as dis- 
covered that it chiefly belongs to this animal: The 
natne; which has beeti improperly given to' the 
former substance^ iseems more jtistly to belong to 
this; for tbe ambergris is found In the place Where 
the seminal vessels are usually situated in other ani- 
mals. It is found in a bag of three orfour feet long, 
in round Iiimps, frbih^ one to tiventy pounds Weighty 
floating in a fluid ra^r^ttiitiner than mX and of a 
yellowish colour. - There are never seen more Iha^t 
four at a time iA one of these bags ; and that wbich 
' weighed twenty pounds^ and which was the largest 
ever seen, was found' single. These balls of attt- 
bergrii aftfMt'fdMd inM fishes of this tind/btei 
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mecUciae fpr ^e put^osfs Qf Jvxwrgr «i4 «s- « p«Pf. 
fiance are ^eH fcfiQwo : Aong^ »p(m- «mm oifcjfMft 
igBorance is prpfi^He i«> infonjMuton. - 


CH4P. VI, 

0/iiff Doi^hm, the Gv^n^^, ^ t^ JRoffiM«fj 

with tk«iT V§Brietik9. 

A.LL theM ftsb have t^etb ImUi in tli^ iipf#r jmM 
the lower ji^w# a^d ^Fe much leo iha^i t^ vtrl|«de* 
The GmmpoSy w)|HQb }^ tht Ivtg&^t, oey^c w»iB^ 
toenty feet. It foay fil9P ^ 4tftiDgniiI|fi4 l^y 4be 
jBatness of jt« biead, w^ich i^fusemUes |t Ijff)^ tii|^e4 
upside down. The PcipptfiMa^ reieiptil^ 4||f^ '(^bfMII^ 
pu9 in i^wt thiQg|«2(0^^ tb^ <H^K>M:> itriMc^ ip not 
fthove eight fett lofig; i^> 910^1^4 «^ i^^n^Vkf 
that of a bpg. The J[)(i^pM>^ ^^^ ^ 9tjcwg< n«|ii|f 
lUiance to the porppise^ eieept tfw^i^ WOWtis^^Qg^T 
jgiBd more pointed. Th^ faaire all ^s 011 tde fc^ck ; 
they all have hefute very {afge^ li|(e the veqit c^ tjtw 
Wfhalei^ind; and rese^^]^ eacb i>tiw^ ill 4tl«iip a^^ 
titesy ^fit manneiei^ aii4 coofoimitiai^ ; hemt 
eqaally voradQips^ activOj wd rovinig^ 

The great agility of thepe aninwb fwmiA tjnf^ 
heing often take^i. Th^f aeUom kb^^ a mwi^l^t 
ahove wai^; wmetiniw^ wdepd^ t)ieif ^ ^^g^ 
puir^uita es^pone them tp di^agtr; V^ ^ v3t(^ ^ 
kerripga pften allorei them i^t j^S their depth. ; I9 
«nch a c^Mfi, the hungry animal cottliav^ ta lipm'* 
der in the ^^owf^ till knQ^keri oa th/^ heaid^ o| ti9 
the returainff tideaeaaoiiaUv^comM^I^ ^But 


aM^tiirtlH^.igmd tkt doJ^tiiki ii^ p^nidtibLtMrd net 
lM» swift than deatriieUTe. Na fiah eotild escafie 
them^ but ftotfi ^ awkvritfd posHiati of tht rooutb^ 
Whicb i» i^lflc^ in a mantiier ander the h«ad : yet, 
eveti with theM diMdvaiitages, their depredatiotia 
are so ^eat, that they have beea justly styled the 
ploitdereirs of the deep« 

What cottM induce the andente to a ptedilection 
in fhvour of these animahi particiilafty tt» dolphin^ 
it is not easy to aecoant for. Historians aad philo- 
sophers seem to bare contended who should invent 
the (greatest number of fiiMes Odncerning thim. 
The d^hio was celebrated in the earliest tme for 
its fondness to the human ratie, and was dtstrngaish^^ 
^ by the epithets of the boy-loving and philsm- 
ttiropM. Seareely an accident eoaM happen at sea 
hut tb« dolphin offered hims^ t^ eonf ay the unfor^ 
tunate to shore. The musician flung into the sea 
by pirates, the boy taking an airing into the midst 
ot Ae sea> and fetuming again in safety^ y0tr9 
eUKged fo the dolphin for Ito serTioeS. It is aot 
easy, I say, to assign a cause why (he anetents Aoold 
thus have invented so many iahlesi m their favtaar. 
The llgare of Miese animals is fai^ from preji^dn^ 
as in thtir isrieresis ; their eiltreilM fapacity tenda' 
iftfH less to endear liient : 1 know nothiifig thsiib^iy 
i«coa«ile them to man^ antf eioite his pr^jwiiees^ 
eitcept that when teken they sonletitties have a plain- 
Hve ni«ian^ with wbv^ they' continue to express tfac^ 
pain till ^y ekpke. This, aC first, might havte est* 
4!liM hMAhan pft^ ; and tbatm^ht have praiacet 

affieetidn. At present^ these fishes aris rc^rdet 
ev«nf by flke Tt^r in * i«yy diftMmt lig^t ; their 
appMiHaMariateiraiii hfekif Misaatad aiftMoacabkr 
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omen l»y ihe tiemeii ; aiid feem their hiiVBAtfgn, 
spriBff^ and frolics in the water^ . experiencj^ hma 
ifMigbt the marin^jTs to prepai!e for a slborm: 

But it is not to one circumstance only that Aie 
ancients have confined their fabiiloM reports, coa^ 
oemitag these aniwtls; as from their leaps out of 
their element^ they asaime a temporary curvature, 
which is by no means their naAiQral %ur^ in the 
lyater^ the old painters and sculptors have universally 
drawn them wrong. A dolphin is scarcdy ever ex- 
hibited by the ancients in a straight sbi^e^ but 
curved^ in the position which - they sometimes ap- 
pear in when exerting their force; and the poets 
too have adopjt^d the general error^ Even PUny, 
the best naturalist^ has asserted, ihat they inst^ntfy 
die when taken out lOf the water ; but Bandelet, jon 
the contrary^ assures us^ that he has seen a dolpbiii 
carried alive from Montpelier to JLyons. 

The' moderns have • more j ti^t jn^jtions of these anir 
mals ; and have got over the ^m^ny fables^ wt^ch 
every Iday's experience contradicts. Indeed their, 
numbers' are 30 great, and^ though shy, they fireao 
often taken^ tbftt such peculiarities^ if ; they were 
pos^e^^d of any^ ^,ouId have been Ipng since ascerr 
tained. They ane ^und/ jth^ porpoise especially^ 
in such vast numbers, in s^l parts of the sea ;tt^t 
surrounds this kingdom^ th&t they are sometimea; 
noi^ious to seamen> when they «aiL in small vessels. 
In some placed they , almost darken ' the water r^as. 
they rise to take breat^^ andpa^ticularly before bad 
weather are much agitated, swimming ^g^inst :the 
wind,:and tumbling about: with unusual violence.; 

Whether these motions /be the gambols of plear 
asre, or the agitations of terror^^is noUwell kiKMivn. 
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Ji^iiiJsmtprobRble ttotikey.dregd4bo80.4iQfiaot» f^^ 
tttiWe||€i^/«flieatbeicpaer fishes sbrmk to tbe^KMA^fii],^ 
and their prey no ; loager offers ki: fiufficjefit al>WH 
daace. In^timeo o£ £suFer wfstttla^^ they are tstfui 
hording tojg^tker^ and pursuing shoals of vaviom^ 
fish with great impetuosity. Their method of huot^ 
ing their game^ if it may be. so called^ is to follow 
in a padc^ . and thus give eaeh other motiial assist^, 
a^ca At t that aeason when 4h6 niaQkarel, the. hei^-; 
ring> thf wlmon^ anii^er fish of passage^ h^n 
to make ^their appe^rance^ the .cetaceous tribes are 
seen fierce in the pursuit ; urging their prey from 
one creek or bay to another^ deterring tiiem from 
(,he .shallows^ driving them towards each > otber> 
ainbttsh/«and usii^g a greater variety of arts, ilmi 
Jiounds are seen to exert in pursuing the hare. 
However^ the porpoise not only sedcs for prey 
near the surfiioe^ but oflen descends to the bottom 
in search of: sand-eels and sea^worms^ which it 
mots '09t of .the sand with its npse^ in the manner 
hogs harrow up the fields, jTor ,food. 'Fot this, pur- 
pose^ the nose projects a little^; is diort<;r and 
stfonger tban tjbat; of the dqlphip ; and thc^ mef^L is 
furnished with very strong muscles, which enable 
k the readier to turn up the sand. . 

But it sometimes happens, that the ,impetnosijty, 
or. tbe. hanger^ of these animals, in their usuid pur- 
suits, urges them b^ond the limjits of safety. JTb» 
fishermen^ who extend their long nets for pilchards, 
on the^coasts of Cornwall, have sometimes .an un- 
wdcome capture in one of these. Their feeble 
nets^ which are calculated oiUy for taking, -smaller 
prey^ suffer an- universal laceration, from Ae efi^r^ 
of this strong animal to escape; and if. .it be not 
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Imodced on the head^ before it bcui tifeid tkM to 
flounder^ the nets are destroyed^ md the fishery in'* 
ttrrupted. Thepe 19 nothings therefore^ they m> 
Mttdi ^ead, as the entangiifig a porpoise ; and tbey 
4o every thing to intimidate the annnal firoivi ap*- 
proacbing. 

Indeed^ these creatures are so violent in the pur- 
suit of their prey, that they sometimes ^>lfow n 
shoal of small iisbes up a fresh-vrater river^ frooi 
vrhence they find no small difBcuUy to retam. We 
have often seen them taken in the Thames at Lon- 
don^ both above the bridges and below them. It 
is curious enough to observe vnth vrhat activity 
they avoid their pursuers^ and what little time tbey 
require to fetch breath above the water. The man« 
Her of kilKng them is for four or five boats to spread 
over the part of the river in which they are seen^ 
and with fire-arms to shoot ^t them Uie instant they 
rise above the water. The fish bein^ thus fet 
some time kept in agitation^ requires to come to 
the surface at quicker intervals^ and thus aflbrds the 
marksmen more frequent opportunities. 

When the porpoise is taken^ it becomes no in* 
considerable capture, as it yields a very large 
quantity of oil ; and the lean Of some, particularly 
if the animal be young, is said to be as well tasted 
as veal. The inhabitants of Norway prepare, from 
<9ie eggs found in the body of this fish, a kind of 
caviar, which is said to be very deMcste sauce, or 
good when even eaten with bread. There is a 
fishery for porpoise along the western Wes of Scot- 
land durmg the summer season, when ihey abound 
on that shore ; and Ais branch of indusirf tanur H 
good advantage. 
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At for tte xeet, we are told^ that these animals 
Ipo with yauDg ten months : that^ like the iidiak^ 
they aeldom bring forth above one at a time^ imi 
that in the midst oi summer : that they live to«ia 
eoniideraUe age^ though some say not abole 
twenty-five or thirty years ; and they sleep with tl^ 
anoujt above water. They seem to i^sess^ in a 
degree pf^ortioned to their bulk^ the manners of 
whales ; and the history of one species ci cetaceous 
animak wiU^ in a gi€M measure^ serve for all the 
rest 
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CHAP. I. 

m 

Of CartUagmms Fishes in general 

We bave ieen tbat fishea oi tfce cetaeeoiis kind 
bear a atropg retembleiice to iqaacbruped^ in their 
conforniatioa ; tbiHie of Ibe cairtiliigineas binds are 
<Nae remove leparated firom ilmm ; Ibry foiw the 
ibade that cowykite* the iimi^eri^eptiUe gradatiooi 
of Nature. 

The arst gfetfi diilfiictio* tbey exbabit w, ia 
baviag^ eattUafe* or. gfistiM initead of bones. Tba 
iJKiai^eoQa tnHttei have tbeif boMfieatiraly reaembliag 
^KMo oC ^iiadnip4)da> tiUcbj whjtejt and filled wilfc 
aaarfow : thoaeofi th^ $p|ne«l bttid^ oai the contrary^ 
bl.ve amal) slender boiies^. with poiato resembling 
^mi^. and gm^ial^ solUk. tbroi^^bettt Fisbea of 
Ibia cartilagiaoQPr kinds have tb^ir bones always soft- 
ond yieidiag ; and ageii tbbt bardena> the bones of 
«^ar animabu Mdver comtriNtes stilL more to soAeQ 
Hmn. The siae of all fishes inei eases vrilh age; 
bat ftom. tha pliancy of the boms in ibis trtbe^ liiq» 
eaeai to bave ao bounds pbie<Ml te their dimensiona; 
and it is supposed, thai tbey grow larger every dajf 
titttbeydie. 

. They have otbeir diSerenlceSy neve obvioudy dis^ 
<OTaible. We have observed, that Uie eelaeeoita 
tabes bad lung^ Kke quadrupeds^ a heart with ita 
partition in tbe same mauner, and an appamtua foi^ 
headug : on the other hand we mentioned^ that the 
^inOus kinds had ao organs of hearings no lunga 
t» brodhei Ihrwgb^ and na partilioa in tba heail; 
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heir cold red bkod was circuhted 1^ the 
the impulse made upon their gills hy the 
)artilaginoos fishes anite both these sys- 
eJr conformation : like the cetaceous tribes^ 

organs of hearing, and lungs ; . like the 
inds, they have gills> and a heart nith- 
itjODL liiiis pottessed'ofi a two-fold power 
ing, sometimes 1^ moans of their kings, 
I by that of their gills, theyiseem to «Uite 
rantages of 'which: their ■ituatroniis.'cajMi- 
Irawtng firon both' demeoto every' oiA'tb 
ssities or their enjoyments, 
rable ca{kcity of tiveathkig in these mi- 
me of thlC'imoat nmairfckUc featones'la 
y of Natare. The af&^taies by whkA 
Lbe are somewhere pkoed about tbe>hea4; 
leathi as in' flat fiih ; on die' sides, as tft 
w <0B the top^f 'tbe h€Kdj'as inpipe-lBAlv, 
apertufes are the gilk attied, but wiUurat 

to open and shiit Uietn,< as in^ spino^ 
Mnwhiob) by UtiBmiurk/1l)ey:may bet^Hy 
bed,' though otherwise v«7 much altfe6 in 
:e. From Aese ai« beai^g eylindi^ 
true to tbelungH, anft'*re sBpposa'd to 
ei air> that gives the: oi^nir their pn^>er 
leheart^ hftwever has bat«9e"i'^vei;i'W 
blood wants that double circulation Which 

the c^aceons kinds ; abd the hangs aeem 
lerasasiinteFaalassiBtant'totfae giBs, than 
BBpplying the saiqe offices as id quadra- 
hey want the palmooary vein aadarteiy. 
Its structure, howfever, the aninaJ is eaa- 
ve a longer time out of water than-tfaose 
Is are more simple. ' The carUl^noim 
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flktark^ or ray, live some hours after they are taken ; 
white the spinous herring or mackarel expire a few 
minutes after they are brought on shore. From, 
hence this tribe seems possessed of powers that 
6ther fishes are wholly deprived of ; they can rp-» 
itiain condiitially under water, without ever taking 
breath; while they can venture their heads above 
Ae' dfeep, ahd continue for hours out of their native 
element. 

We observed, in a former chapter, that spinous 
fishes have not, or a:t least appear not to have, ex* 
ternally any in&trumentsi of generation. It is very 
different with those of the cartilaginous kind, for 
the dale always has these instruments double. The 
fish of this tribe are not unfrequently seen to copu- 
laite ; atid their manner is belly to belly, such as 
may naturally be expected from animals whose parts 
of generation are placed forward. They in general 
choose colder seasons and situations than other fish 
for propagating their kind; and many of tbem 
bring forth in the midst of winter. 

The same duplicity of character which marks 
their general conformation, obtains also with their 
manner of bringing forth. Some bring forth their 
yoiing aliVe ; ahd some bring forth eggs, which are 
afterwards brought to maturity. In all, however, 
the manner of gestation is nearly the same; for 
upon dissection, it is ever found, that the young, 
while in the body, continue in the egg till a very 
I little time before they are excluded : these eggs 
they may properly be said to hatch within their 
body ; ahd as soon as their young quit the shell, 
they be^in to qtlit the womb also. Unlike to qua-* 
dlrupeds, or the cetaceous tribes, that quit the egg 
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state in a few days after their first conception^ and 
continue in the womb several months after, thesa 
continue in the body of the female, in their egg 
slate, for weeks together; and the eggs are found 
linked together by a membrane, from which, whea 
the foetus gets free, it continues but a very short 
time till it delivers itself from its confinement in the 
womb. The eggs themselves consist of a white 
and a yolk, and have a substance, instead of shelly, 
that aptly may be compared to softened horn. 
These, as I observed, are sometimes hatched in the 
womb, as in the shark and ray kinds ; and they are, 
sometimes excluded, as in the sturgeon, before the 
animal comes to its time of disengaging. Thus we 
see that there seems very little difierence between, 
the viviparous and the oviparous kinds, in this class 
of fishes ; the one hatch their eggs in the womb, 
and the young continue no long time there; the 
others exclude their eggs before hatching, and leave 
it to time and accident to bring their young to 
maturity. 

Such are the peculiar marks of the cartilaginous 
class of fishes, of which there are many kinds. To 
give a distinct description of every fish is as little 
iny intention, as perhaps it is the wish of the 
reader : but the peculiarities of each kind deserve 
notice, and the most striking of these it would be 
unpardonable to omit. 

Cartilaginous fish may be divided first into tho^e 
of the shark kind, with a body growing less 
towards the tail, a rough skin, with the mouth placed 
far beneath the end of the nose, five apertures on 
the sides of the neck for breathing, and the upper 
part of the tail longer than the lower. This class 
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chiefly comprehends the Great White Sharks the 
Balance Fish, the Hound Fish^ the Monk Fish> the 
Dog Fish, the Basking Shark, the Zygaena, the 
Tope, the Cat Fish, the Blue Shark, the Sea Fox, 
the Smooth Hound Fish> and the Porbeagle. These 
are all of the same nature^ and differ more in ^ize 
than in figure or conformation. 
. The next division is that of flat fish ; and these, 
their broad, flat, thin shape is sufficiently capable of 
distinguishing from all others of this kind. They 
may be easily distinguished also from spinous .flat 
fish^ by the holes through which they breathe, which 
are uncovered by a bone ; . and which, in this kind^ 
are five on each side. In this tribe we may place 
the Torpedo, thq Skate, the Sharp-nosed Ray, the 
Rough Ray, the Thornback, mid the Fire Flare. 

The third division is that of . the slender snake- 
shaped kind : such as the Lamprey^ the Pride, and 
the Pipe Fish. 

The fourth division is of the sturgeon and its 
variety, the Ising-glass fish. 

The last division may comprise fish of different 
figures and natures, that do not rank under .the 
former divisions. These are the Sun Fish, the 
Tetroden, the Lump Fish, the Sea Snail, the Chi- 
mera, and the Fishing Frog. Each of these has 
somewhat peculiar in its powers or its forms, that 
deserves to be remarked. The description of the 
figures of these at least may compensate for our 
general ignorance of the rest of their history. 
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CHAP. U. 

Of Cartilaginom Fishes of the Shark Kind. 

Of all the inhabitants of the deep, those of the 
shark kind are the fiercest and the most voracious. 
The sipaHest of tliis tribe is not less dreaded by 
greater fish, than many that to appearance seem 
more powerful ; nor do any of them seem fearfal 
of attacking animals far above their size : but the 
Great White Shark, which is th| largest of the 
kind, joins to the most amazing rapidity, . the 
strongest appetites for mischief : as he approacbei^ 
nearly in size to the whale, he far surpasses bim ia 
strength and celerity^ in the formidable arrange- 
ments of his teeth^ and his insatiable desire of 
plunder. 

The white shark is sometimes seen to rank even 
among whales for magnitude ; and is found froor 
twenty to thirty feet long. Some assert that they 
have seen them of four thousand pound weight; 
and we are told particularly of one, that had a 
human corpse in his belly. The head is large^ and 
somewhat flatted; the snout long, and the eyeK 
large. The mouth is enormously wide ; as is the 
throat, and capable of swallowing a man with great 
ease. But its furniture of teeth is still more terri^ 
ble : of these there are six rows, extremely hard^ 
sharp-pointed, and of a wedge-like figure. It is 
asserted that there are seventy-two in each jaw^ 
which make one hundred and forty-four in the whole ; 
yet others think that their number is uncertain ; 
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and A&t^ in proportion as the animal grows older^ 
these terrible instruments of destruction are found 
to increase. With these the jaws both above and 
below appear planted all over ; but the animal has 
a power of erecting or depressing them at pleasure. 
When the shark is at rest^ they lie quite flat in his 
mouth ; but when he prepares to seize his prey^ he 
erects all this dreadful apparatus^ by the help of a 
set of muscles that join them to the jaw ; and the 
animal he seizes dies pierced with a hundred 
wounds in a moment. 

Nor is this fish less terrible to behold as to tht 
rest of his form > his fins are larger in proportion ; 
he is furnished with gteat goggle eyes^ that he turns 
with ease on every side^ so as to see his prey be- 
hind him as well as before ; and his whole aspect 
is marked with a character of malignity : his skin 
also is roughs hard^ and prickly ; being that sub- 
Stance which covers instrument-cases^ called sha- 
green. 

As the shark is thus forftiidable in his apjfuearance^ 
iO is he . also dreadful^ from his courage and acti- 
yity. No fish can swim so fast as he ; none so coiji- 
stoutly employed in swimtning; he outstrips the 
swiftest ships^ plays round them^ darts out before 
ibem^ returns^ seems to gaze at the passengers^ 
and all the while does not seem to exhibit the 
smallest symptom of an effort to proceed. Such 
avtazing powers^ with such great appetites for de» 
atruction^ would quickly unpeople even the ocean^ 
huii pf ovidentially the shark's upper jaw projects so 
fiir above the lower^ that he is obliged tjo turn on 
one uidfi (not on his back^ as is generally supposed) 
to seize his prey. As this' takoi some smaH time 
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^ |)erforin^ the animal pursued seizes that opjkrr^ 
tunity to make its escape. 

Stilly however^ the depredations he commits are 
frequent and formidable. The shade is the dread 
of sailors in all hot climates; where^ like a greedy 
robber^ he attends the ships^ in expectation of 
what may drop over-board. A man who unfortu- 
nately falls into the sea at such a time^ is sure to 
perish^ without mercy. A sailor that was bathing 
in the Mediterranean^ near Antibes^ in the year 
1744^ while he was swimming about fifty yards 
from the ship, perceived a monstrous fish making 
towards him and surveying him on every side^ as 
fish are often seen to look round a bait. The poor 
man, struck with terror at its approach, cried out 
to his companions in the vessel to take him on 
board. They accordingly threw him a rope with 
the utmost expedition, and were drawing him op 
by the ship's side, when the shark darted after him 
from the deep, and snapped off his leg. 

Mr. Pennant tells us, that the master of a Guinea 
ship, finding a rage for suicide prevail apong his 
slaves, from a notion the unhappy creatures had, 
that after death they should be restored again to 
their families, friends, and country ; to convince 
them at least that some disgrace should attend them 
here, he ordered one of their dead bodies to be 
tied by the heels to a rope^ and so let down into 
the sea ; and though it was drawn up again with 
great swiftness, yet, in that short space, the sharks 
had bit off all but the feet. Whether this story is 
prior to an accident of the same kind, which hap* 
pened at Belfast^ in Ireland, about twenty years 
^go, I will not take upon me to determine ; bot 
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certain it is^ there are some circumstances alike in 
both^ though more terrible in that I am going to 
relate. A Guinea captain was, by stress of wea- 
ther, driven into the harbour of Belfast, with a 
lading of very sickly slaves, who. In the manner 
above mentioned, took every opportunity to throw 
themselves over-board when brought up upon deck, 
as is usual, for the benefit of the fresh air. The 
captain perceiving, among others, a woman slave 
attempting to drown herself, pitched upon her asi 
a proper example to the rest : as he supposed that 
they did not know the terrors attending death, h^ 
ordered the woman to be tied with a rope under 
the arm-pits, and so let her down into the water. 
When the poor creature was thus plunged in, and 
about half way down, she was heard to give a ter- 
rible shriek, which at first was ascribed to her 
fears of drowning ; but soon after, the water ap- 
pearing red all round her, she was drawn up, and 
it was found that a shark, which had followed the 
ship, had bit her off from the middle. 

Such is the frightful rapacity of this animal ; 
nothing that has life is rejected. But it seems to 
have a peculiar enmity to man : when once it has 
tasted human flesh, it never desists from haunting 
those places where it expects a return of its prey. 

It is even asserted that along the coasts of Africa, 
where thes«^ animals are found in great abundance, 
numbers of the Negroes, who are obliged to fre- 
quent the waters, are seized and devoured by 
them every year. The people of these coasts are 
firmly of opinion, that the shark loves the black 
man's flesh in preference to the white; and that 


when men of different £oloiii^ are 1,9 tbe lyatfsr fo* 
gpther^ it ^ways makes choice of tfie former. 

However ihis he, men of all colours are equaily 
afraid of this animal^ and have coptrived different 
jfqethpds to destroy him. In geperal, they derive 
their success from the shark's own rapacity. Tb|^ 
usual method of our sailors to take him^ is by bail- 
ing a great hook with a piece of beef or pprjki 
lyhich is thrown out into the sea by a strong cojrd^ 
strengthened near the hook with an iron chain. 
Without this precaution, tfie shark would quickly 
bite the cord in two^ and thus set himself free. It 
is no unpleasant amusement to observe this vora- 
cious animal coming up to survey {the bait, particu- 
larly when not pressed by hunger. He approached 
it, examines it, swims round it, seems for a while 
to neglect it, perhaps apprehensive of the cord ^n^ 
cbain : he quits i|; for a Httle ; but his appetite press- 
ing, he returns again ; appears preparing to de* 
vour it, but quits it once more. When the sailora 
have sufficiently diverted themselves with his Af- 
ferent evolutions, they then make a pretence^ by 
^rawing the rope, as if intending to take the bait 
away ; it is then that the glutton's hunger e«xpite& 
him ; he darts at the bait, aq^l ^waVows it, hook 
and all. Soip?^imes> however, h? does not so epttrely 
gorge the whole, bi^t tl^at he once more gets free ; 
yet even then, though wounded and bleeding withr 
the hool^, he will again pursqe the bait until he i$: 
tal^en. When he ^n^s the hook lodged in his maw» 
bis utmpat efforts are thei> ex<^ited, but in vain, to 
get free ; be tries ;\vitn his teeth to cut thee cbaixi ; 
1^ puU^ with^ ^^ his force to break th^ line; he,iA^ 
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i»^ seen^s io tiira fai^ ftomaeli imide oat^ fo dti^ 
^ge i}ie ^)f ;, in this ijn^nner be continvecr hii 
forinidable though fruitless eSbk*t3 ; tili quite spent; 
he si^ffers hi? head tq he dralvn above water^ and 
\f^e ^^i\ot^, coufioing his tnU by a noose^ ia this » 
foanner draff him on sbip^board^ and dispatch htm. 
This is done by beating him on the head till he 
dies ; yet; ^veii that is not effected without difficalirjr 
and danger ; the enormous creature^ terrible e?ea 
in the agonies of deaths still struggles with his de- 
stroyers ; nor is there an animal in the world that 
ij5 harder to bp killed. Even when cut iq pieces^ 
the musples still preserve their motion^ and vibrate 
for spme minutes after being separated from the 
body. Another method of taking him, is by 
striking a barbed instrument, called a fizgig, into 
bis body, ^s he bru#he^ along by the side of the ship. 
J^j^ soon as he ip taken up, to prevent his flouncing, 
^py cut off the tai) with an axe, with the utmost 
^pedition. 

Tiiis is the manner in which Europeans destroy 
the sbark ; but some of the Negroes along the 
4frican coast take a bolder and more dangerous 
inet\ipd to. combat their terrible enemy. Armed 
with nothing more than a knife, the Negro plunges 
into the water, where he sees the shark watdiing fwr 
ly^ ptey, wd boWly swims forward to meet him j 
^ough the gfe«^t animal does not come to provoke 
the coffi^t^ he does not avoid it, and suffers the 
mw. to appjToach him; hut just as he t^irns upon 
his 9ide ta $ei;Ee the aggresses, the Negro watches 
t^e op|^];tiinity, plunges his knife into the flsh^s 
Wly, ijud pursues his bkws with s^ch success that 
he lays the ravenous tyrant dead at the bottom : he 
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floon however returns^ fixes the fish's head in a noose^ 
and drags him to shore^ where he makes a noble 
feast for the adjacent villages. 

Nor is man the only enemy this fish has to fear ; 
the Remora^ or Sucking Fishj is probably a. still 
greater, and follows the shark every where. This 
fish has got a power of adhering to whatever it 
sUcks against, in the same manner as a cupping- 
glas3 sticks to the human body. It is by such an 
apparatus that this animal sticks to the shark, and 
drains away its moisture. The seamen, however, 
are of opinion, that it is seen to attend on the shark 
for more friendly purposes, to point him his prey, 
and to apprize him of his danger. For this reason 
it has been called the Shark's Pilot. 

The shark so much resembles the whale in size, 
that some have injudiciously ranked it in the class 
of cetaceous fishes : but its real rank is in the place 
here assigned it, among those of the cartilaginous 
kind. It breathes with gills and lungs, its bones 
are gristly, and it brings forth several living young ; 
Belonius assures us, that he saw a female shark 
produce eleven live young ones at a time. But I 
will not take upon me to vouch for the veracity of 
Rondeletius, who, when talking of the blue shark, 
says, that the female will permit her small brood, 
when in danger, to swim down her mouth, and take 
shelter in her belly. Mr. Pennant, indeed, seems 
to give credit to the story, and thinks that this fish, 
like the Opossum, may have a place fitted by Nature 
for the reception of her young. To his opinion 
much deference is due, and it is sufficient, at least, 
to make us suspend our dissent ; for nothing is sa 
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contemptible as that affectation of wisdom which' 
ftome display, by universal incredulity.* ' 

Upon the whole, a shark, when living, is a very 
formidable animal ; and, when dead, is of very little 
value. 'The flesh is hardly digestible by any but 
the Negroes, who are fond of it to distraction ; the 
liver affords three or four quarts of oil ; some ima- 
ginary virtues have been ascribed to the brain ; and 
its skin is, by great labour, polished into that 
substance called shagreen. Mr. Pennant is of 
opinion, that the female is larger than the male in 
all this tribe ; which would, if confirmed by expe« 
rience, make a striking agreement between them 
and birds of prey. It were to be wished that suc- 
ceeding historians would examine into this observa^ 
tion, which is offered only as a conjecture ! 


CHAP. III. 


Of Cartilaginous Flat-fish, or the Ray Kind. 

• 

J[ HE same rapacity which impels the shark along 
the surface of the water, actuates the flat fish at 
the bottom. Less active and less formidable, they 
creep in security along the bottom, seize every 
thing that comes in their way ; neither the hardest 

[* Sharks, as well as the Ray tribe, bring forth their young 
alive, more than one at a time, and each enclosed in a square 
horny case, terminated at the four corners by slender filaments. 
Aflter being in t)ie water some time, these natural pouches open 
at one end| and the young fish escapes from his confinement* 
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sheHs not the ebar];wBt spiaes give pi^tectipn t^ th* 

animals that bear them : Ijieir insatiable hungpeE 

is such, that they devoid ijl ; and the force of 

(heir stomacb is sq great, that it easily digeatt 

them. 

The whole of this kind resemble each other very 
strongly in their figure; nor is it easy without ex- 
perience to distinguish one from another. Tfae 
Stranger to this dangerous tribe may imagine he is 
only handling a skate, when he is instantly struck 
numb by the torpedo ; he may suppose be baa 
caught a thornback, till he is stung by theiire-flare. 
It will he proper, therefore, after describing the 
general fi^re of these animals, to mark their dif- 
ferences. 

All fish of the ray kind are broad, cartilaginous^, 
swimming flat on the water, and having spines oa 
different parts of their body, or at the tail. They 
all have their eyes and ipouth placed quite under 
the body, with apertures for breathing either about 
or near them . They all have teeth, or a rough bone, 
which answers the same purpose. Their bowels are 
very wide towards the mouth, and go on diminish- 
ing to the tail. The tail is very differently shaped 
from that of other fishes ; and at first sight more 
resembling that of a quadruped, being narrqw, and 
ending either in a bunch or a point. But what 

These recqjtacles are, ia the ^itrlc, of a peltucid horn-gilaur, 
terminated at the corners by very long slender filaments, which 
are generally found twisted round coral, Hea-treeds, and other 
■ubstances, to prevent iheir being driven on shore before tha 
young are excluded : those of the Bay tribe are black, with ihtt 
filaments hardly longer than the case, and are frequently dpt <# 
•ur shores in great abundance.] 
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they are chiefly distiBguished by^ is their spines or 
prickles^ which the di£Eerent species have on dtf- 
ferent parts of their body. Some are armed with 
spines boti!i above and betow ; others have them on 
the upper part only ; some have their spines at ^^[ 
tail ; some have three rows of them^ and others but 
one. These prickles in some are comparatively 
soft and feeble ; those of pthers> strong and pier- 
cing. The smallest of these spines are usualfy; 
rndining towaords the tail; the larger towards th# 
bead. 

It is- by the spines that these animals qare distin** 
guished fh>m each other. The skate has the middle 
of the back nmgh^ and a single row of spinen 
on the tail. The sfaarp^nosed my has ten spines^ 
that are situated towards^ the middle/ of the back'. 
The lioagh raiy has its spines spread indiscriminately 
over the whole back. The thomback has its spineir 
disposed in three rows upon the back. The fire*, 
flare has but one spine^ but that indeed a terribW 
one. This cbngerous weapon is placed on the tail^ 
about four inches from the body, and is not les» 
than five inches long. It is of a flinty hardness, the 
sid^ thin, i^arp pointed, and closely and sharply 
bearded the whole way. The last of this tribe that 
i shall mention is the torpedo ; and this animal has 
no spines that can wound ; but in the place of them 
it is possessed of one of the most potent and extra- 
ordinary faculties in nature. 

Such are the principal differences that may ena-* 
ble us to distinguish animals, some of which are of 
very great use to mankind, from othei*s that are: 
terrible and nonous. With respect to their uses>. 
indeed^ as vri'Shail soon see^ tfaej^ ddfer much ; bat! 
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tbe siiniKtade among them^ as to their batare^ ap^ 
petites^ and conformation^ is perfect and entire. 
They are all as voracious as they are plenty ; and 
as dangerous to a stranger as useful to him who cati 
distinguish their differences. 

Of all the larger fish of the sea^ these are the 
most numerous ; and they owe their numbers to 
their size. Except the white shark and cachalot 
alone^ there is no other fish that has a swallow large 
enough to take them in : and their spines make 
them a still more dangerous morsel. Yet the size 
of someis such^ that even the shark himself is una- 
ble to devour them : we have seen some of them in 
England weigh above two hundred pounds ; btit 
that is nothing to their enormous bulk in other 
parts of the world. Labat tells us of a prodigious 
ray that was speared by the Negroes^ at Guadaloupe^ 
which was thirteen feet eight inches broad^ and 
above ten feet from the snout to the insertion of the 
tail. The tail itself was in proportion, for it was no. 
less than fifteen feet long ; twenty inches broad at 
its insertion, and tapering to a point. The body 
was two feet in depth ; the skin as thick as leather,, 
and marked with spots ; which spots, in all of this 
kind, are only glands, that supply a mucus to lubri- 
cate and soften the skin. This enormous fish was 
utterly unfit to be eaten by Europeans: but the 
Negroes chose outsome'of the nicest bits, and care- 
fully salted them up as a most favourite provision. 

Yet, large as this may seem, it is very probable 
that we have seen only the smallest of the kind ; 
as they generally keep at the bottcmi, the largest of 
the kind are seldom seen ; and, as they may pro- 
bably have been growing for ages» the extent oT 


CARTILAGINOUS FISHES. 79 

tfaeir magnitude is unknown. It is generally sup-v 
posed^ however^ that tbey are the largest inhabitants 
f f the def^p ; and^ were, we to eredit the Norway 
Bishop^ there are some above a mile over. But to 
suppose an animal of such magnitude is absurd ; 
yet the ovec*stretching the supposition^ does not 
destroy the probability that animals of this tribe 
grow to an enormous size. 

The Ray generally chooses for its retreat such 
parts of the sea as have a black muddy bcHtom : 
the large ocies keep at greater depths; but the 
smaller, approach the shotes^ and feed upon what- 
ever living animals they can surprize^ or whatever 
putrid substances they meet with. As they are 
ravenous^ they easily take the bait^ yet will not touch 
it if it be jtaken up and kept u day or two out of 
w^er. Almost all fish appear much more delicate 
with regard to a baited hook than their ordinary 
food. They appear by their manner to perceive 
the line^ and to dread it; but the impulse of their 
hunger is too great for their caution ; and^ even* 
though th#y perceive the danger^ ^if thoroughly 
hungry itbey devour the destruction. 

These fish generate in March and April; at 
which time only they are seen swimming near the 
sur&ce of the water> several of the males pursuing 
one female. They adhere so fast together in .coi* 
tion^ that the fishermen frequently draw up both 
together^ though only one has been hooked. The 
females are prolific to an extrenie degree ; there 
having been no less than thre^ hundred e^s taken 
out of the body of a single ray. These eggs are 
covered with a tough horny substance^ which they 
acquire in the womb ; for before they descend into 
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thaty they are attached to the oiary ^^itf m«<^ ^ 
the same manner 93 in the body of a pollrt. Proffv 
this ovary^ or egg-bag, as it is Tulgarly called^ thw 
fish> eggs drop one by one hito the womb, and tiiei^ 
receive a shdl by the concretion of the fluidB of l^lr 
organ. . When come to the proper maturity, tbi^ 
are excluded, but never above one or two at a tim^, 
and often at intervals of three or four bouis. Tbefte? 
eggs, or purses, as the fishermen call them,^ are 
usually cast abquC the beginnings of May, and tb^ 
continue casting during the whole mmm^r. Iin 
October, wh^n their breeding ceases, they are ex^ 
eeedingiy poor and thin ; but in November tbe^r^ 
begin to improve, and grow gradually better tik 
May, when they ai^ in the highest perfection: 

It i& chiefly during the winter season tlia^ eut' 
fisherman take them; but the Dutch, wUoare in* 
de&tigable, b^in their o^eratiom earlier, and ^sh' 
with better success than wre. The method pfac«' 
tised by the fishermen of Scarbwough is thought to 
be the best apiong the Elnglish; and, as Mr. Pen-^ 
nant has given a very succinct account pf it,! will 
take leave to present it to the reader. • ^ 

When they go out to» fish, each person is pro^ 
vided with three lines : each man's lines are feirly^ 
coiled upon a flat oblong, piece of wicker work ; ' 
the hooks being baited and placed very regularly^ 
'^ in the centre of the coil.' Each line is furnished'^ 
^' with two hundred and eighty hooks, at the did* 
'^ tance of six feet two inches from each other. The^ 
" hooks are fastened to lines of twisted horse-bair, ' 
*' twenty-seven inches in length. 

^^ When fishings there are always tbi^ee nt6n in" 
'' each coble ; and conse^uetitly nine of th6«%*lkteiH^ 
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'' ure fieistened together and uaed ap one tine^ ex" 
** tending in length near three miles^ and furniriied 
^' with above two thousand five hundred hooks* An 
*^ anchor aiid a buoy are fixed at the first end Of the 
Hne> and one more at each end of each nian*« 
lines : in all^ four anchors^ and four buoys made 
of leather or cork. The line is always laid across 
^' the current. The tides of flood and ebb continue 
^* an equal time upon our coast ; and^ when undis^ 
^' turbied by winds^ run each way about six hours. 
'^ They are so rapid that the fishermen can only 
'* shoot and haul their lines at the turn of the tide ; 
^^ and therefore the lines always remain upon the 
ground about six hours. The same rapidity of 
tide prevents their using hand lines ; and there-* 
fore two of the people commonly wrap themselves 
'' in. the sail^ and sleep^ while the other keeps, a 
strict look-out, for fear of being run down by 
ships, and to observe the weather; for storms 
'' often rise so suddenly, that it is sometimes with 
extreme difficulty they escape to the shore, though 
they leave their lines behind them. 
'^ The coble is twenty feet six inches long, and 
'' five feet extreme breadth. It is about one ton 
'' burthen, rowed with three pair of oars, and ad- 
^' mirably constructed for the purpose of encounter^ 
** ing a mount$iipous sea. "They hpist sail when the 
'^ wind suits. 
'^ The five-men-boat is forty feet long, fifteen' 
broad, and twenty-five tons burthen. It is so 
called; though navigated by six men and a boy; 
^' because one of the men is hired to cook, and doea 
*' not share in ^the profits with the other five. All 
'^•^ur able fish^men go in these boats to the her* 
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^^ rin^-fisherf at Yarmouth^ the krtter end of Sep- 
^' tember^ and retsni about the middle of November. 
^* The boats are then laid up until tibe beginning 
'^ of Lent^ at which time they go off in them to 
^^ the edge of the D(^g^> and other places^ to fish 
'* for turbol,. cod, ling, skateer, &c. They alivays 
^^ take two cobles on board, and when they come 
^^ upon their ground, anchor the boat, dirow out 
" the cobles, and fish in the same mannet as those 
do who go from the shore in a coble ; with this 
difference only, that here each man \% proTided 
with double the quantity of lines^ and, instead of 
waiting the return of the tide in the coble, return 
^' to the bosft and bait their other lines ; thus 
^* hauling one set, and shootiog another, every turn 
^' of tide. Th<^ commonly run into the harbour 
'' twice a week, to deliver their fish. The five-men- 
*^ boat isdedked at each^nd, but open in the middle^ 
^' and has two long saihk 
'' The best bait for all kinds of fish, is freab her- 
ring cut in piecea of a proper sise ; and, notwith- 
standing what has been said to the contrary, they 
^' are tidfien there at any time in the winter^ and all 
''the spring, whenever the fishermen put down 
their nets for that purpose : the five-men-boats 
always tdre some nets for that end. Neat to 
herrings are the lesser lampr^s> which come all 
winter by land-carriage from Tadcaster. The 
^'^ liext baits in esteem are small haddocks cut in 
^' pieces, sand worms, muscles, and limpets : and 
^' laiN;ly, when none of these can be found, they use 
^' bullock'9 Kver. The hooks used there are much 
smaller than those emplc^ed at Iceland and 
Newfoundland. Experience has shown that the 
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'^ larger fish will take a living small one wpon the 
'^ faook^ sooner than any bait that can be pat on : 
^^ therefin*e they use such as the fish can swallow, 
'^ The hooks are two inches and a half long in the 
^' shank ; and near an inch wide between the diaak 
^^ and the point. The line is made of small cording; 
'^ and is always tanBed before it is ased. All the 
^' rays and torbots are extremely delicate in their 
^^ choice of baits : if a piece of herring or haddock 
'^ has been twelve honrs oat of the sea^ and then 
'^ used as^ a bait^ they will not touch it/' 

Sach is the manner of fishing for those fish that 
usoally keep near the bottom on the coasts of Eng- 
land ; and Dafaamel observes^ that the best weather 
for succeeding^ is a half calm, when the waves afe 
just curled with a silent breeze. 

But this extent of line, which runs, as we hav« 
seen, three miles along (he bottom^ is nothing to 
what the italians throw oat in the Mediterranean. 
Their fishing is carried on in a tartan, windk is k 
vessel much larger than ours ; and they bait a line 
of no less than twenty miles long, with above ten 
or twelve thousand hooks. This line is called the 
pamstna ; and the fishing goes by that of the pie- 
lago. This line is not regularly drawn every six 
hoai«, as with us, but remains for some time in the 
sea; and it requires the space of twenty-foar to 
take it op. By tiiis apparatos they take ray«, 
shaiicsj und other fish ; some of which are above a 
thousand pound weight. When they have caught 
any of ibis magnitude, they strike them through 
with an hairpoon to bring them on board, and kill 
HMft as fhit as they can« 
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Thi« method of catching fish is obviously feillgu fag: 
and dangerous ; but the value of the captore gene^ 
rally repays the pains. The skateand thethoruback 
are very good food ; and their size^ wbic^. ia from 
ten pounds to iyfi^ hundred weighty very well rewards 
the trouble of fishing for them. But it som^iines 
happens that the lines are visited by very unwel* 
come intruders ; by Uie rough ray, the fire^flare^ oir 
the torpedo. To all these the fishermen have the 
most mortal antipathy; and when discoveiped^ 
shudder at the sight : however^ they are not always 
so much upon their guard, but that they sometimes 
feel the difierent resentments of this angry tribe $ 
ai\d^ instead of a prize, find they have caught a via^ 
dictive enemy. When such is the case^ they take 
care to throw them back into the sea with the 
swiftest expedition. 

The rough ray inflicts but slight wounds with th« 
prickles with v^hich its whole body is furnished. 
Tb the ignorant it seems harmless, and a man would 
at first sight venture to take it in his hand, without 
any apprehension ; but he soon finds, that there is 
not 9, single part of its body that is not armed with 
spines ; and that there is no way of seizing the ani*- 
mal, but by the little fin at the end of the tail 

But this animal is harmless, when compared to 
the fire-flare, which seems to be the dread of even 
the boldest and most experienced fishermen. The 
weapon with which Nature has armed this animal, 
which grows from the tail, and which we described 
as barbed, and five inches long, hath been an instru^ 
ment of terror to the ancient fishermen as well^as 
the modems ; and they have delivered many tremen- 
dous fables of its astonishing efiects. Pliny, .^ian^ 
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wn^'QppXBltt,^ have supplied it with a venom that 
affects ^V^ f he mantmate creation : trees that ara^ 
slftiek %ry it, ii^^tan% lose their verdure; and rock# 
diedfs^vei^ ^ite ^ Incapable of resisting the potent 
ik^i^tr.' ^^e enthantres* Circe armed her son with 
a %pel^^'4yeaded with the spine of the trygon, as the 
nlok itr€f^'^t!ib)e weapon she could furnish him with ; 
ai ^veaipon that' soon after was to be the death of his 
ehtn Mhef. 

.7hlft spears and darts^ says Mr. Pennant^ mfght 
m vbry eaHy times have been headed with this bone 
fn^tciad of iron, we bave no doubt. The Americana 
head '(heir arrows with the bones of fishes to this 
day ; aivdf from their hardness and sharpness, they 
mre nd contemptible weapons. But that this spine 
k possessed of those venomous qualities ascribed to 
it, we have every reason to doubt ; though some 
tnen of high reputation, and the whole body of 
fishermen, contend for its venomous effects. It isy 
in fact^ a weapon of offence belonging to this ani- 
mat and capable, from its barbs, of inflicting a very 
terrible wound, attended with dangerous syniptoms ; 
but it cannot be possessed of any poison, as the 
spine has no sheath to preserve the supposed venom 
on its surface ; and the animal has no gland that 
separates the noxious fluid : besides, all those ani- 
mals that are furnished with envenomed fengs or 
stings, seem to have them strongly connected with 
their safety and existence ; they never part with 
them ; there is an apparatus of poison prepared in 
the body'to accompany their exertions : and when 
the fang^ olr stings are taken away, the animal lan- 
gnishes and dies. But it is otherwise with the spine 
of the fire-flare ; it is &Led to the tail, as a quill if 
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into the tail of a fowl, and is annually shed in the 
same manner: it may be necessary for the creature's 
defence, but is no way necessary for its existence. 
The wound inflicted by an animal's tail, has some- 
tiling terrible in the idea, and may from thence alone 
be supposed to be fatal. From hence terror might 
have added poison to the pain, and called up ima- 
gined dangers: the Negroes universally believe that 
the. sting is poisonous, but they never die of the 
wound ; for, by opening the fish, and laying it to 
the part injured, it effects a speedy cure. The 
slightness of the remedy proves the innocence <^ the 
wound.* 

The Torpedo is an animal of this kind, equally 
formidable, and vrell known with the former ; but 
the manner of its operating is to this hour a mys« 
tery to mankind. The body of this fish is almost 
circular, and thicker than others of the ray kind ; 
the skin is soft, smooth, and of a yellowish colour^ 
marked^ as all the kind, with large annular spots ; 
the eyes very small ; the tail tapering to a point « 
and the weight of the fish from a quarter to fifteen 
pounds. Redt found one twenty-four pounds weight. 
To all outward appearance, it is furnished with no 
extraordinary powers ; it has no muscles formed for 
particularly great exertions ; no internal conforma- 
tion perceptibly differing from the rest of its kind : 
yet such is that unaccountable power it possesses^ 
that, the instant it is touched, it numbs not only the 
hand and arm, but sometimes also the whole body. 

[* The account of the venomoua furoperties of this spine) Us 
well as that it is shed annually, appesrs lobe altogether fabvleuSf 
it is probable that by its great strength, it may be able to inflict 
a painA^ly lae^aled wound.] 
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Tbe fiboc^ received^ by ^I accoants^ most resembles 
the stroke of an electrical nmcfaine; sudden^ tin^ 
gliiig^ and paio&l. '' The instant/" says Keaq^er^ 
I UHidied it with my band^ I felt a terrible nnmb*- 
aiess lA my arm^ and as far up as the sbouldw: 
^^ Emn if oae treads mpon it with ^ shoe on^ it 
'^ affects not only tbe leg^ but the whole tbigk 
^' upwards. Those who touch it with tbe foot^ are 
*' seized with a stronger palpitation than even those 
'^ who touch it with (be hand. This numbaeas 
'' bears no resemblance to ttn^ which we feel when 
a nerve is a long time pressed^ and the foot is said 
to be asle^ ; it rather appeaars like a sudden 
vapour^ which passing through the pores in aa 
instant^ penetrates to the very B|xring8 of life^ fniHi 
*^ whence it diffuses itself over the whole body^ and 
gives real pain. The nerves am so affected^ that 
tbe person stru«& imagines aU the hemes of bis 
body, and particularly those of the limb tbi^ re- 
'' oeived the blow^ are driven Mt of joint. AH this 
*' is accompanied with an universal tremor, a sick*- 
ness of the stomachy a general convulsion, and a 
total suspension of the faculties of the mind. la 
short/' continues Kempfer, ^' such is the pain, 
'^ that all tbe force of our promises and authority 
'^ CGuU not prevail upon a seaman to ondei^ the 
'^ shock a second time. A Negro indeed^ that was 
atanding by, readily undertook to touch the tcar^ 
pedo ; and was seen to handle it withottt feeliaig 
any of its effects. He informed us, that his whole 
secret cansisted in keeping ki his breath ; and we 
found, upoa trial, that this mrtbod answered with 
^' oucselves. When we held in aur breath, the 4ctr- 
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^ pedo Wba hinrmlem ; btit When we bi^aUitd 6irar 
*' 60 little, its efficacy took place/' • 

Kempfer has very well described the effects of 
(bis animal's shock ; btirt succeeding experience has 
abundantly tohvinced us, that hokthi^ in the breatk 
no way gtiards against its violence. Those/ there* 
fore^ whO) depending on that receipt, should play 
with a tofp0do> would soon find themselTes pain« 
fully Undeceived: not but that this fish may be 
fnany times touched with perfect security ; for it ts 
not upon every occasion that it acerts its potaiey^ 
Reaumur^ who made several triak upon this, ani- 
tnal, has at least convinced the world that it iis mit 
necessarily^ but by an effort^ that the torpedo numbs 
the hand of him that touches it. He tried several 
times^ and could easily tell when the fish intended 
the stroke^ and when it was about to continue hflro^ 
less. Always before the fish intended the ^trokis, 
it flattened the back, raised the head and thetaii; 
and then^ by a vident contraction in the opposite 
direction^ struck with its back against (he pressing 
finger ; and the body^ which before was flat^ became 
humped and round. 

. But we must not infer^ as he has done> that the 
whole effect of this animal's exertions arise from 
the greatness of the blow which the fingers receive 
at the instant they are struck. We will^ with him^ 
allow that the stroke is very powerful^ equal to that 
of a musket-ball, since he will have it so; but it 
is very well known^ that a blow, though never so 
greats on the points of the fingers^ diffuses no numb- 
ness over the wfiole body : such a blow must break 
^e ends of the fingers indeed^ but would hardly 


/ 



The Sturgeon 
The ifvstus. 


CARTILAGfNOHS FISHES. 8^ 

DBori) tiue' sbtmlder. Those blow» tfaal niHiib^ must 
be applied immediately to aome great and leading 
nerves, or to a large rarface of tjhe body ; a power- 
fill strolie applied »to the points of the fingers will, 
he excefi»ively,|ia«iiful indeed^ but' the nttmbnesa 
will not TCaeh beyond the fingers themselves. We 
imist^ therefore, look for another cause producing 
the powerful ^ects wrought by the torpedo. 

Others have ascribed , it to a tremulous motion 
which this animal is found to possess^ somewhat re* 
'sembli»g that of a^ horse's skin, wfaeu stung by a fiy. 
This operating under the touch with an amazing 
3fuickfiess of vibration^ they suppose^ produces the 
uneasy.sensation described above ; something similar 
io wi^t we feel when we rub plush cloth against 
the grain. But the cause is quite disproportioned 
to the efiect ; and so much beyond our experience^ 
tiiat this solution is as diflScult as the wonder we 
want to explain. 

The most probable solution seems to be^ that the 
shock proceeds from an animal electricity^ which 
this fish has some hidden power of storing up^ and 
producing on its most urgent occasions. The shocks 
are entirely similar ; the duration of the pain is the 
same : but how the animal contrives to. renew the 
charge^ how it is prevented from evaporating it on 
contiguous objects, how it is originally procured^ 
these are difficulties that time alone can elucidate. 

But to know even the effects^ is wisdom. Certain 
itis^ that the powers of this animal seem to decline 
with its v^ur ; for as its strength ceases^ the force 
of the shock seems to diminish ; till^ at last^ when 
the. fish is dead^ the whole power is destroyed^ and 
it may be handled or eaten with perfect security : 
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on the oontmry^ when immediately taben oat ^ 
the «ea» its force is very gret^, and not only affects 
the hand, but if eren touched vriih a stickj the per- 
son finds himself sometimes affected. This power> 
however^ is not to be extaided to the degra^.that 
some would have us" believe ; as reaching the fisher* 
men at the. ead of the line^ or numbing fiabea 
in the same pond. Godignus^ in his History i»£ 
Abyssinia^ carries this quality to a most ridiculous 
excess : he tells us of one of these that was put 
into a basket among a number of dead fishes^ and 
that the next morning the people^ to their utter 
astonishment^ perceived^ that the torpedo had ac* 
tually numbed the dead fishes into life again* 

To conclude^ it is generally supposed that tkie 
female torpedo is much more powerful than the 
male. Lorenzini^ who has made several experi* 
ments upon this animal^ seems convinced that its 
power wholly resides in two thin muscles that 
cover a part of the back. ^ These he calls the trem- 
Uing fibres ; and he asserts that the animal may be 
touched with safety in any other part. It is now 
known also, that there are more fish than this of 
the ray kind^ possessed of the numbing quality, 
which has acquired them the name c^ the torpedo. 
These are described by Atkins and Moore^ and 
found in great abundance along the coast of Africa. 
They are shaped lUce a mackarel, except that the 
Jiead is much larger; the effects of these seem 
also to differ in some respect. Moore talks of 
keeping his hand upon the animal ; which in the 
fay torpedo it i^actaally impossible to do. '' There 
was no man in the company/' says be, '' that could 
bear tp keep his haiad on thjs aniaial the twentieth 
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*^ part of a minute^ it gave bim so great pain : bat 
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upon taking the hand ai^vay> the numbness W6nt 
off^ and all was well again. This numbing qua- 
lity continued in this torpedo even after it wad 
dead ; and the very skin was still possessed of it» 
extraordinary power till it became dry/* Conda- 
Bitne infbrms ns of a iish possessed of the powers 
of the torpedo^ of a shape very different fh)m the 
former, and every way resembling a lamprey . Thiar 
animal, if touched by the hand, ^ even with a 
stick/ instantly benumbs the hand and arm to the 
very shoulder; and sometimes the man faHs dovm 
nnder the blow. These animals, therefore, must 
affect the nervous syirtem in a different manner from 
the Ibrmer, both with respect to the manner and 
the intention ; but how thin effect is wrougl^, we 
must be content to dismiss in obscurity. 

(^From a series of experiments made by Mr. 
Walsh, and communicated to the Royal Society, it 
appears that the powers of thid animal are purely 
electric ; though no spark could ever be discovered 
to proceed from it, nor were pith-balls ever affected 
by it. *' A live Torpedo,'' says this ingenious cfxpeii- 
mentalist, *' was placed on a table ; round another 
fable stood five persons insulated ; two brass wines, 
each thirteen feet long, were suspended from tht 
ceiling by mlken strings; one of these Wires rested 
by one end on the wet napkin on which thfe fish 
lay ; the other end was imtnersed in a basin Aill of 
water placed on a second table, on which stood 
four other basins Kltewise full of water : the first 
person put a finger cf one hand in the basin in 
virhich the wire was imniersed, and a finger of the 
other hand in a second basin : the second person 
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piit a finger of one hand m this Ust basfiiiv aind a^ 
ffliger of the otlier hand in the Aii*d'; ^n* W on? 
siricesilvcfly, till the five peraonis -tdm^iinieilted' 
\irith one another bv the water in the basii^.r- 1^ 
the l^st basin^ one end of the secottd HiHre! Wii* rai- 
nierse^ and with the other end Mr. Wafeh teMlcftetf^ 
die torpedo ; When five pfeiTson^ felt a torritnibtiotty 
which diflfered in nothing from (hait of the I^jy^dteta* 
experiment^ except in the degree of force. > 'Mt[^ 
Walsh^ who was not in the circle of condabtibn^ - 
received no shock. ThiiS experiment was rtj^eated ^ 
several times^ even with eight persons^ ahd dways ; 
with the same success. The action of the torpedo' 
is communicated by the same mediums as (iiat^^df 
the electric fluid. The bodies which intercept the^ 
action of the one^ intercept likewise the action of 
the other. The effects produced by the torpedo' 
resemble in every respect a weak electricity. This 
exhibition of the electric powers of the torpedo; 
before the Academy of La Rochelle^ was at a meet- 
ing held for the purpose^ in my apartment^ on the 
SSd of July^ 1772^ and stands registered in the 
Journals of the Academy. 

'^ The effect produced by the torpedo, when in air, 
appeared, on many repeated experiments, to be 
about four times as strong as when in water. The 
numbness produced by the shock of the torpedo 
was imitated by artificial electricity, and shown to 
be producible by a quick concussion of minute 
sho'clts.' This, in the torpedo, may be effected by 
tbe sueeeissive discharges of his numerous cylinders, 
the oi^ns of its power, in the nature of a running 
fire of musqoetry ; the strong single shock may be 
hi6 geitetal volley. In the continued effect, as well 
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cpated yii)l.>w9S japplU^ io.i% {bnb cottH.nQjt be. 

. l^h^ joxjffius of tbU electric matter wee pjaoed ohj 
efifib $id(B 4)| the cimniiiiD. and gilis^ reaching frmi 
thence to. t^e;Se|nii-circMUtir cartilage of each fin^ and 
dis|^erfied ovep.tlie.>vbole«pace between the skinxtf*^ 
Uwr ^upper, and of the under surface of the fiab : 
they ar^ tblqk^s^t at the centre^ and be<:ome gradnidly 
tiunner tpyv;^49 the ^j^tremitie$i. ^ach organ con? 
sisto wholly of perpendicular columns^ reaching 
firom the upper to the under surface of the body^ 
varying in lengthy according to the thickness of the 
parts, of the body where they are placed. The 
columns are attached to each other by strong inelas- 
tic fibres^ passing directly from one to the other. 

Two other fishes are known to possess this, ex: 
traordinary power : tjbe electrical Eel^ which is able 
to give a shock even greater ..than the torpedo ; and 
the electric Silurus, whose shpck is much less vigor- 
ous than either of the others.] 


CHAP. IV. 

Of the Lampr^j and its .4ffinUie$. ., 

J. HERE: is a species of the Lamprey served up 
as a great delicacy among the modern RomanSi 
very different from ours. Whether theirs be the 
marttpa of the ancients^ I will not pretend to say ; 
but there is nothing more certain than that quit lam-r 
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prey is not. The Roman lamprey agrees with the 
ancient fish in being kept in ponds^ and. considered 
by the luxurious as a verj^ great delicacy.* 

The Lamprey known among us is differently 
estimated^ according to the season m whidi it is 
caught^ or the place where it has been fed. Those 
that leave the sea to deposit their spawn in fresh 
waters are the best ; those that are entirely bred in 
our rivers^ and that haye never been at sea> are 
considered as much inferior to the former. ThoM 
that are taken in the months of March^ Aprils oi* 
May^ just upon their leaving the sea^ are reckoned 
very good ; those that are caught after they have 
cast their spawn^ are found to be flabby and of 
little value. Those caught in several of the river* 
in Ireland the people will not venture to touch i 
those of the English Severn are considered as ibA 
most delicate of all other fish whatever. . 

The lamprey much resembles an ed in its general 
appearance^ but is of a lighter cofonr^ and rather 
a clumsier make. It differs however in the mouthy 
which is rounds and placed rather obliquely below 
the end of the nose. It more resembles the mouth 
of a leech than an eel; and the animal has a 
hole on the top of the head through which it 
spouts water^ as in the cetaceous kind. There are 
seven holes on each side for respiration ; and the 
fins are formed rather by a lengthening out of the 

I* Thtt fish consiilered by the RmMans os otos of their chief 
dtli<^cie0^wa9 the Roman Msraroa: it is of the sise 9d4 Sf^ 
petraDce of an eel, but ha9 no pectoral fio9, and only a single 
breathing-hole on each side of the neck. It is a native of the 
Mediterranean seas, and of a dark greenish brown, thickly 
TMiegated yttth dull yellow irregular marks.] 
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sluD^ flian any set of bones or. spines for that pur- 
pose. As thei month is formed resembling that of 
a leecb^ so it has a. property resembling that animal 
of Btid&ing close to and sucking any body it is ap- 
plied to. It is extraordinary the power they have of 
adheiing to stones ; which they do so firmly as not 
to be drawfi off without some difficulty. We are 
told el one that weighed but three pounds ; and 
yet U stuck so firmly to a stone of twelve pounds^ 
that it remained suspended at its mouthy from which 
ifc was sepacated with no small difficulty. This 
amazmg power of suction is supposed to arise from 
die animates exhausting the air within its body by 
the hole orer the nose^. while the mouth is dosely 
fixed to the object^ and permits no air to enter. It 
would be easy to determine the weight this animal 
is thus able to sustain ; which will be equal to the 
weight of a column of air of equal diameter with 
the fish's nwuth. 

From some peculiarity of formation^ this animal 
swims generally with its body as near as possible to 
the surface ; and it might easily be drowned by 
being kept by force for any time under water. Mu- 
ralto has given us the anatomy of this animal ; but, 
in a very minute description^ makes no mention of 
lungs. Yet I am very apt to suspect, that two red 
glands tissued with nerves, which he describes as 
lying towards the back of the head, are no other 
than the lungs of this animal. The absolute neces* 
sity it is under of breathing in the air, convinces 
me that it must have lungs, though I do not know 
of any anatomist that has described them. 

The adhesive quality in the lamprey may be in 
some measure increased by that slimy substance 
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with which its body in all over smeared: a lyub* 
stance that serves at once to keep it * warm in 
its cold element^ and also to keep its skin soft ax^d 
pliant. This mucus is separated by two lon^ lyon* 
phatic canals^ that extend, on each side from the 
head to the tail, and that furnish it in great abttii*^ 
dance. As to its intestines, it seems to have bot 
one great bowel, running from the mouth to 
the vent, narrow at both ends, and wide ia the 
middle. 

So simple a conformation seems to imply an equal 
simplicity of appetite. In fact, the lamprey's food 
is either slime and water, or such small water inseets 
as are scarcely perceivable. Perhaps its appetite 
may be more active at sea, of which it is properly a 
native ; but when it comes up into our rivers^ it is 
hardly perceived to devour any thing. 

Its usual time of leaving the sea, which it is an^ 
nually seen to do in order to spawn^ is about the 
beginning of spring ; and after a stay of a few 
months it returns again to the sea. Their prepara- 
tion for spawning is peculiar ; their manner is to 
make holes in the gravelly bottom of rivers ; and 
on this occasion their sucking power is particularly 
serviceable ; for if they meet with a stone of a con*» 
siderable size, they will remove it and throw it out. 
Their young are produced from eggs in the manner 
of flat fish ; the female remains near the place where 
they are excluded, and continues with them till 
they come forth. She is sometimes seen with her 
whole family playing about her ; and after some 
time she conducts them in triumph back to the 
ocean. 

But some have not sufficient strength to return ; 
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tiirf fte»B cimliriue irt the fre^^at^r till tlifey die. 
indeed, the life of this fish, aPccordin^ to Rondele- 
^ttfci*, who has given its history/ is but of very sTibrt 
ncoulinuance'; andaski^^e brood is the extent of the 
female's fertility. As soon as she hajs returned after 
^easting her eggs, she* seetiis exhausted and flabby. 
She becomes old before her time.; and two years is 
generally the Jiniit of her existence. »^ . 

. However this may be^ they iare very indifferent 
lealing after. they have cast their eggs/and particu- 
larly at the approach of hot 'weather. The best 
season for them is the months of March, April, and 
May; and they are usually taken in nets with 
salmon, and sometimes in baskets at the bottom of 
the river. It has been an old custom, for the city 
of Gloucester annually to present the king with a 
lamprey-pye; and as the gift is made at Christmas^ 
if is. not without great difficulty the corporation can 
procure, the proper quantity, though they give ar 
guinea a-piece for taking them. ' ' 

: How muchihey were valued amobg the ancients^ 
pr.a fish bearing some resemblance to them, appears 
from all the classics that have praised good living^ 
4it ridiculed gluttony. 'One story we are told of this, 
4sb, : ^ilh which I will conclode its history. A 
senator of Rijme,! whose name .does not deserve 
being transmitted to posterity, was 'famous -for the 
4^Iieacy of his lampreys. Tigelinus, Manucius, and 
9)1' the celebrated epicures of Rpme, were loud in 
fais:pi*aises.:;.no; man's fish had such a flavour, was- 
jK)'^njceIy fedi or so exactly pickled/ Ati^Ustus^ 
bksaringsp iQU^h 6f. this man's entertainments, de- 
l^red.to be his gu^t ; ^vA soon found that fame had^ 

' VOL. y. H 
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been just to his peri^ ; the man had indeed f erjr 
fine lampreys^ and of an exquisite flavour. Th& 
emperor was desirous of knowing the. method by 
which he fed his fish to so fine a p^ish ; an4 the 
glutton^ making no secret of his art^ informed |him 
that his way was to throw into bis ponds m^ eft his 
staves as (pad at any time displeased hiai. AogU8ta8> 
we are told> was not. much pleasod with his receipt^ 
and instantly ordered all his ponds to be filled up. 
The story would have ended better^ if he li^ 
(Ordered ^e owner to be flung in al90i. . 


1 1 ». 


CHAP. V. 

2%e Sturgeon^ and Us Varieties. 

• • • 

jL H£ Sturgeon^ witfi a fom as terrible and a body 
as large astbe abark^ is yet as harmless as the fish 
we have been just describing ; incapable and un- 
willing to injure others^ it flies from the smafiest 
fishes, and generally fiiUs a victim to its own 
timidity. 

The sturgeon in its genend form resembles a treslt^ 
yfotev pike* The nose is long ; . the mouth il sUua« 
ted beneath^ being smalL and witjiont jaw-bones w 
te^th. But^ thou^ it is so harmless and ill proyided 
for war, the body is formidable enoi^h to appear* 
ance. It is long> pentagonal^ and covered with 6wm 
rows of large bony knobs^ one row on the back^ and^ 
twp on each side, and a number of ftna to give ft 
greater expedition. Of this fish there are thnre^ 
kinds ; tbe Common Sturgeon^ the Caviar Sturgeon^ 
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iiiid me Huso or Isinglass Ftsh. The first has eleven 
knobs or scales 'on the back ; the second has fifteen ; 
and the latter tWrteen on the back^ and forty-three 
on the tail. These differences seem slight to us who 
only consider the animal's form ; bat those who con- 
sider its uses^ find the distinction of considerable im- 
portatic^e. The first (s the sturgeon^ the fleA ^ 
Itblch is sent pickled intb all parts of Europe. The 
second is the fish froni the' roe of which that ifoted 
ddica6y called caviar is made ; and the thirds be- 
sides supplying the caviar^ furnishes also the valuable 
commodity of isinglass. They all grow to a very 
great size ; and some of them have been found 
above eighteen feet long.* 

There is not a country in Europe but what this 
fish visits at different seasons ; it annuatiy ascends 
the largest rivers to spawn ^ and propagates iari an 

' amazing number. The inhabitants along the banks 
of the ^o/the Dsinube^ and the Wolga/ mike great 
jpfroflt yearly of' its incui^ions up the Mream^ and 
havis the^ n^s {)Fepated for its receptbh. The stur- 
geon also is brought daily to the markdts of Rome 
and Venice^ and they are known to abound in the 

" Me(fit%rranean sea. Yet tiiose fl§fh that keep eiftirdy 
either in salt or fresh water are bat contpafativ^ly 
small, triieri the stufgeon <fenjoy s tb0 vicissitude of 

^ it^h Gmd tek wat^r, it is fben that ,it ^rows t6 an 
^^hortoouB ^he, so alf almost to rival ev^n the whale 

^ 9h toagnftudie;. ' ' ' 


fv '// 


Mlly ifof^ the Whij^ Bglphio, or Bellugii of North A^ii^a. 
Ttiis well-knowji;! substance is made from th^ sound, or ^r- 
blald6r.;i .^ ^ 


« 4 
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Nor are we without frequent vtsHfiffrQH) ||ti9ji$m€|iH 
esteemed fi^h in Engbnd. It; is o(^n ^wci^^iaUi^ 
taken io our rivers in salmoo, jHeta^ pn^rtididl^j^ in» 
those parts that Are .not! fair- tem^ frofnjMthe ^sisai^ 
The largest^ we have beard of cauglit io.G^^^t'/JSFif 
iain was .a feh taken in, the Bakc^wberNtJ^y' Wf? 
I909t ftequently $MiKid^ whi<^ w^^ighf^ Ibuf^jfiwidrod 
and si^y pounds. An enormous me to tjm^^ wlior 
have only seen our fresh -water fishes ! ' .,; r m - <> 
. Nortb.Aniefloa,aIsafurnbhesthe sturg09i^<a tfaeil*! 
rivers^ in May^ Jupe^ and Julyy supply t|)eQi in vefy.^ 
ipreat abundance. At that time they ai^ seen aportr^ 
ing in the> water^ and Jeapingfrom its surfaee»si8veisal 
yards into the ak*. When they fall agiain on .their 
sides/ the concussion is so vioknty that the.xiciise is 
heard^ in still weather^ at some mUea ^ifirtft^ljc^ .^' 
But of all places where thi& animal is to be fouad^ 
"^ it appears no where in such:numbers as ip tb^ lakes t 
of Frischehaff and Curiscbaff> near the oityx>$ Kiliau* . ^ 
In the riwrs also : that, .empty themselves into the 
Eiuiiiie Sea this * fish is cnught ip great numbers^ • 
particularly at the mouth of the river Doo. -In all 
these placies the . fishermen. « regula/islyn expect .' tbeir 
arrival, from the sea> and bffVe tbeiir ne^ and salt ^ 
ready prepared for their reception; v i . 

Ap tho' stpi^fion is a ^ harmless r fifl^^ aqd no way 
voracious^ it is never cam^t by a l^it intthe onii« ■ 
nary mapper of fishings but alwi^ys ia n9t^4 • From 
the description given above of its mouth> it is not to . 
be supposed that the sturgeon would swallow any 
book capable of holding so large a^ bulk/ and so - 
strong a swimmer. In iact^ it never attempts to - 
seij^e any of the finny tribe/ but lives by rooting at 
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tli^ bcittofti ^fif the -s^a'^ 'w'here- it makes insects and 
ddi-pldhn ^s trtlole^uHsistdnce.'- From 4his quality 
of #oohd<6)*itig at 'the bottom it has received its 
nttdie? whi^h'coihies^omthe German verb 9toeren, 
signifying* to iftilkm in the mud. That it live* 
upl^nni*^ large- anin^ali is^ obvious- to aW those who 
<kt'U 0f]feti;'> where mrtMog is femid in its stomach 
but'afci«d <^ lihny 'sabstftnce/ whidh has induced 
soiiie to think it Iive» only upon vrater and air. 
BnMti heikte there' is^ a German proverb, which is 
a]^|died toa*toan extn^mfely temperate^ when they 
fiayv'he Up^m moderate as a sturgeon. 

^^As^tik^t^vgeim is so temperate* in its appetites, 
soiigUt equally tiitiid in vfes nature. There would be 
«car«cly>atiy>metfaod'ibir'taking it;, did not its natural 
desire of pMpagation induce it to incur so great a 
varielfftof diifigetn.. The smallest fish isafonesttf^ 
fietent t^ terrify a shoal of sturgeons ; for^ being tm- 
futni^hed ' Willi atiy weapon of defence, they are 
obliged (S(> trust to their swiftness and their caution 
foF^ j«eieui4ty« ' Likd all animals that 4o not make 
wair upon oAers, sturgeons live in society among 
tbcttm^lv^s*; ^rather for the purposes^ of pleasure, 
thiia>ftotii any power of mutual protection. Gesner 
€veti' asserts, that they are delighted with sounds of 
vaTttMis kiifd» ; and that hehas seen them shoal to^ 
getber, ait^be notes of a trumpet. 

^e usaa^itimey as was s^kid before, for the stur^ 
'g&ofo!'io *come np rivers to deposit its spawn, in 
aboat the beginimig of summer, when the fisheritien 
of-all gtv^at Hw^TB nrake^ regiikr preparation for iis 
reoftptiw; At Pillau particularly the shores are 
formed' into diiitricts, and allotted to companies of 
iisherinen, some of which ai*e rented for about diree 


huirdfed pounds a year. Tb^-nets in whk|ii4]» 
fitur^on i» caught^ are made of «madl eatd^ And 
plaoed acroBs <Srie month of theTiver '^^ buftiiil^iiifliTa 
manner that/ whefiber the tide 'ebbs or fkovfi, Ae 
|Kmch of tbl^ net goefik with the ftudain; TbsJirtiqr- 
geon thus caught while in the watv^ isoaetctf the 
Wrongest fishes (jhat swiiMj and ofteii bre^ Ibfe net 
to pieces that encloses it ; but the instant it i^ mmid 
-wifli its head above water, att its activity ceaiei.: it 
is then a lifeiess, spivitles^ liiiif|>^ and snfersiitielf 
to be tamely dragged on sh^re* It has^beeft fooad 
prudent, however/ to draw it to sh0ce*gen%>4' for, 
if excited by any mnnecessary viofence, it hMtbeen 
found to iMreak the^ fishemen-s le^ with a^ blMr^of 
jUs tail The most' evj^iepeed fishwi/ thopt^f^, 
whaa they have dmwa it to the brink, ka^ the hiad 
Oi^ elevsrfed, which prevents its da9igaaiyMrawal|pef 
witfi the hinder part of the liei^jothenii -birta 
iioose, ftsten the head and the ta^ lo|petfaer$> and 
thus, without immediatdy dispalchinjg it, hpiaip it*to 
the market, if theK be ^>ne >nter i ^t^ keep tit >tttL their 
viamber is ^eotnpleled for eiq^nMton. -^ 

The ^ef^ of ti|ig mm^ piekM^ is- v0iy HweH 
Imewn at all the toblas of Efmf» ; ^ Mid i« lainea 
^prom pviMii^iih |B^)m4 tlpNi « wy of tbf niwiMbries 
where it is ^m^^iif^cmf^ Thetfisheraieit hawitwe 
different methods ef pmparinf it. Theime why 
£i!Qtt|ng it in long* pieces lengthwjtej Mid faantig 
mlted tbem^^ by hanging tly^m mp^im ^ mm*tOfikly : 
the fish thof. pmi^ed is #old in <dl the ccmfiteieataf 
the Lemntt, and suppheji the wrattt ^ ]»Bl^> pro- 
vision. The other wetbad^ whidi jpi usiiiHy fncr 
tised in HoUand, and idon^^itfae ahaft^el^ti^ Ai^^ 
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imdt aofibaailmive. T.(im is the stwgem ^ieh k sold 
inlfingtenidif ainl^f^wMcIi great aqueuatities^aaie &om 

psMakidki ofHii&ovi IlIotftb/iAiQ6i^Qa« S^om tfaenee 
nte sr^fferyrwdltaaipi^ted^;' tMit it*ift said, not with 
itiioliig00d)i«hnaa) tfacNie i«p0rte4froin^ 4ii6 north of 

^ A>«wy gvmt'trade i« aba earried ob with theFoe 

'^ /thft crtngMft^ pMsernsad m^ patrtkular laaaner^ 

nand; Mtted-Caflar: iifis «adefroi» the fo^ of all 

Unds^frfitprgttot)^ bub^mr^oukrly the^eeond. TMs 

wdiudv amre in M^ieal^ j« oith»«Qiintrie0 of Europe 

-ihui witfi'USi To aUtheflM^ bij^r^liiriied raeats^ the 

'^ttf^tite nwfe be filmed ^hff degrees ; und though 

imaB^Af^mtUf ia Ea^iid it ^vmi ^ry nweh iu re* 

BBBl at Ae p^diteiri; tables^ it ]s«t present suok 

enftirify niAo dkrvae. It h still, however^ a conside*- 

nfole Bmxdifindke asnoRg thaTurks^ Greeks^ and 

Yeaetims. daviar-somewhatreseiables soft s(mp in 

canaMtince i bol; is of a hrqwfi^ uniforiB colour^ and 

la eaten as dieete with 'bread. The manner of 

inaking it is this : they take the spawii from the 

body aSAe stvrrgcion — for it ia to be observed that 

aim aturgeon diObrS'freoi (Other cartilaginous fiiihy in 

dmt ni haa spiMn like a codj and not eggs like a 

ray ;^^hey t teke ^ spMra^ I say^ and freeing it 

firoon the smaM %fiieadtttaBes that connect it togethfr^ 

Hey wash jt' with. If HD^r^ and afterwafd spread it 

ttf'diyrjiipoaia table; tibey then put' it into a vessel 

withaai^ hmdmg the spawrn wift* their faands^ and 

nit .wilk ^a ^peade ; thia done^ they put it into a 

caihraiAiIkig^ Mlhig'the^^^^ drainfraai it ; kttfy, 

tlwy put 'k wa tab, willi holea intthebottonH so 
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rup (wt : th^.iit ib pressed down, ^aod coveyed*^Bf|» 

-But.theUiMo 'Or I^i glass ikb ftiniMsh^ a^sUH* 
n^W€i valuable commodity; Thb fish' is caught^ in* 
gro^t quaQtities'in the Dfanube> iwm^ the^ionth of 
Octobec t9 Js^uary :' it is seldooi under fiftyipoufvds 
weighty and often above four hundred : its Sipd^ it- 
soft/ ghitiooui, and' flabby; but it is sMietiffieB 
s«dte4» «vb«cb Jinakei it better tasted, and^^hen i^' 
turo^rftdJike. salmon. It is; for the commodity 4^ 
furqishes that Jt isdbiefly taken. Isinglass. is 'i^ a- 
whiUsbr substance^ . inislining to yelkiw^ done up inrt# t 
rolls^ and so expcoled for use. It is very wett^ 
known as sefviaeable not . only, in medicine^ b«t 
many arts. The vajtnisher^ the • wine-mcrcfaant/anflt '- 
esyan the^ clothier^ know its uses ; and i very great - 
£[uins are.yewly expended ^upon this single article ef 
commerce. /The. manna: of making it is this : tfaeyi 
take the skin^ the entrails, the fins, and the tail of 
this fish, and cut them into small pieces ; these are 
left to macerate in a sufficient quantity, of warm: 
water, and they are all boiled shortly after with a 
slow fire, until they are dissolved and reduced to a 
jelly ; this jelly is spread upon instruments made for 
the purpose, iso thaty frying, it assumes* the* form of 
parchment^ and, when quite dry, it is then rdled 
into the ^rm.which^we^^ee itin tbeshopsu ju. j * ; 
This. valuable commodity is p^incipiiUy feraisMI 
frcxm , Ku^a, wh%ye they prqis^e .gnsat qnantitie»i 
surgrisifiigly cheapo ;, Mr. Jb<dlS0B(r laQ^-ingennis^ 
coufttrymaif^pf owsi^.n, fiiund Out andbvionsonefehMlk 
of q^^kioff a %he at l^i^oe, (bpit antw^ned: wliJhfif* 
purp(^se6 <Qf isinglasii ; i biit^ vthft^ aviUii tte ^ronblei ^of^^ 
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iQ»kJog:U>(MdniM]ftapsrtbe^ai1s m pPMtke t6 

und^lHSttt dbiatyi.he.wa's, as I ^m UM^ eblig^ -tb 

discontinue the improvement ^ of his tlisooHrery. 

hoAeedj JtrisrciLtvaiM^ttampt'tei maniiiii<tture among 

QurselY^SHthMe tUngs which. may be moris naturally 

a«»d <8heaply supfjJied dsevrliere. We have many 

tsadfts that are unoahiraUy^ if I may mexpr€S8'it, 

esaflojfed among as ; who furnish more laboriously 

tbose^ neeesss^es with which; other countries could 

ensily-fand cheaply supply us. It would be wiser to 

take whati.they can thus produce; and to turn oui^ 

artisans to.tbe increase. and manufacture of sucb 

pcoduetioaa as thrive more readily among us. Were^ 

f#l^i|istftBce^. the number of hands that we have now 

ei^ployed im the. manufacture of silk^ turned to the 

inan^asQr of • agriculture, it is probable .that the in** 

qr^as^ quantity of .corn thus, produced, would be 

IMFQ than an equivalent for the diminution of 

n^tianal wealth in purchasing wrought silk from 

other, countries. 


CHAP. VI. 

■ > 
, Of Anomtkhw :CaftHaginous Fi8hes4 

Of all others; the cartilaginous class seems to 
aboond ivith the greatest variety of ilNformed ani« 
inais, ondi,; if iphyosopfay o^uld allowtbe expression, 
vf^^igfat say, that the : cartilaginous class* w^s the' 
daaa trftoionstesa : fin fact, it exhifiits a variety of ' 
shapeless bdngss the deviations ^of which from *tbe' 
v^UmI fatmiof fishes are beyond the power ^of.MrbrdiEl 
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to 4eioribe> aiid (M;ansely^4rfthf't^Metl4iiH draw*. Ifl 
Ijiki clasfiT ve h^ve the P^ Fishy tfa«fe klmiMt axp&m 
torn tiimad^ and tho^ Bun Firityi thai has the B^pemt^ 
ahiseof abu% head^ bvt thfe^bod)^ Opt off in «ha 
Mddte; the Hippaoaii^ins, TBithi&ibead awtereifiHift 
like that of a hMse*; and the Watar Bat^ wlmit 
head oaa acfurcely be diatinguished from the. body ^ 
ia tbia class we Smi the Fiahtng^ Fuc^, M^Udi frwft 
its defopmity some have catted the Sea Devil^* the 
Gbimmra^ the Lump Fish, the Sea Povcnpine/ and 
the Sea Snail. Of all these the hirtory is but 
little known ; and naturalists supply the pbee with 
desariptioa* 

The Sun Fish sometimes, grows to a very large 
flSM ; one taken near Plytnouth was five hundred 
weight. In form it resembles a bream^ or some 
deep fish cut off in the middle : the mouth is veiy 
smdli and OMitatns in each jaw two broad teeth^ 
with shaip edges : the cobur of the bajlc is dusky 
and dappled^ and the belly is of a silveiy white. 
When boiled, it has been observed to turn to a glu- 
tinous jelly, and would most probably serve for all 
the purposes of isinglass^ were it found in sufficient 
plenty. 

The Fishing Frog in shape very much resembles 
a tadpole ov yeang frog, but then a tadpole of 
enormous size, for it grows to above five feet long, 
and its mouth is sometimes a yard wide. Nothing 
can exceed its deformity. The head is much bigger 
than the whcde body ; ilie under jaw projeds beyond 
tbc^ upper^ and botti fire wtmeA with nkws of ri^idsr, 
sharp teeth : the palate and the tongue ere fumisiied 
Mrith teeth in Mke manner; the ^es are placed on 
the top of tiie head^ and ue encmapassed with 


i.The I'rogRs}). 
2.Tlie Sun Fish. 
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pf icUes.; inmediAtf ly> Bb«m Ae aoie ape 4ito Itvg;^ 
bear^B er filaHniMt3^ smatt ia the begnmiiigv tet 
thioWftt'the eidi and irouad: ihme, aft tiitf aaid, 
WMwer a very* siDgiilw puriicaep for being, oiade 
flMiewhat M9end>liQg^ a fi«liifig^)ia«# .it is ftaseitkei, 
Ihat the Atiinal eoaverU tiiem -lo the purpoiet 4)if 
fififaiog« With tbeae extended/ as Pliayasawta^ &k 
£«hiag firog hides in randdy waAen^ and leaves ao* . 
Ihingbttt tke beards lo be seen:, (he cDriosiiy d: 
4he soiallerifish hriogs tfaera to view these ^iiainenti, 
and their hunger indaees them to srize the'J>ait;^ 
Vfwm which the aniaud ia a»fai»h instantly draws 
in its filaments with the little fish that had taken tile 
liaiiM and devours it withoat nieiay. This atory, 
(botigh apparently improbiible^ has fisund cMdht * 
among some of our best naturalists; but vdiat 
induces me to doubt the £ftct is^ that (here is amrthiar 
flqpecies of this animal that has no beards^ whidr it 
vr0uld not want if they were necessary to the ex* 
ifllmce of the kind. Roodeletius iDforms us^ that if 
we ta&e out the how^a, the body will appear with a 
fciad of tcansparence ; and that if a lighted candle 
he pbtf^d MithiA dte body> as in a lantberi\, die 
whole bais a very formidable appearaace. . iThe 
fiahemeiii. howevef , have in generaji a great regard 
for tbis agly fiab^ as it is an enemy to the dpg^^sh^ 
Ibe bfidieaol^hQse iarce and yoiaciaaaaninaiebehig 
nifitei found in ita stomadi : whenever they take it^ 
ihegigfyre^ ^y always aet it at liberty. * 

The JLump Fish is trifliag in eiae, oompar ad talbe 
foneer : ito length is but aji&teen inches^ and its 
Msightabnut fimr pounds ; (he ahape af Ike hedy 
•a lilsji:tti£U of a ihream, deep^ and it awimsr edge* 
i*eys; Ibe hack is aharp andiejbratedi ead the heliy 
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flat; die itps/moulbj and tongue* of this afiimal art 
of a deep red.; the v>boIe skia is rougfa^ with bony 
knohk, the largidst tow is along 4he ridge of the 
baefc ;* '4he belly is: of a bright crifmsoii' coiotir : but 
what makes the chief singularity in this fish^ is ail 
oval aperture in the belly^ surrounded with a fleshy^ 
soft sid^stence^ that seems beavded all round; by 
' nleans of. this part it adheres with vast force to any 
thing it pleases* If flung into a pail of vvatar; 
^ it will stick so close to the bottom^ that on taking 
^the fish by the tail^ one va^Ly lift up pail and aUy 
though it holds several gallons of vixater. Great 
numbers of these fish are found along the coasts of 
Greenland in the beginning of summer^ where diey 
resort to spawn. Their roe is remarkably large>/ 
and the Greenlaoders ^boil it to a pulp for eatingg 
They are extremely fat^ but not admired in England^ 
being both &ibby and insipid. 

The Sea Snail takes its name from tbe -soft and 
unctuous texture of its body^ resemblin'g the snail 
upoaland. It is almost transparent^ and soon di»^ 
jsolvea and melts away. It is bat a tittle animal^ 
being, not above five inches long. The cdonr^ 
when fresh taken^ is of a pale brown> the shape of 
the body rounds and the back-fta reaches all th^ 
way fr^m the head to the tail. Beneath the throat 
is axouud depression^ of a whitiah colouri surrounded 
by twelve brown spots^ : placed ki a oirdk. it if 
taken in Epglaod^ at the mouth of rivers^ four or 
five milea distant front the sea. . 

The body .of the Pipe Fish^ in tbe thickest part, 
is not thjicher than.a swan quill, while 4t is* tjbovie 
fiixt^ea. indies long. . This is angnhur^ but the 
angles Jbieing 9Pt very sharp« they ard' not discernibte 
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. imtilf the fisb ife> dried; \: \ Ulsiigeiiefal ei0i(»»<iii aAH>liirav 
j^imm/ Hntf kttdttmth numbdirsii^ jbliidhlinesy points 
M^ftomihe' back ,ta the bdly. Itis viviparow;'^ 
fbr»| on pushing ^me thntyfis jtet taken^ bandreds' 
o€^ery usinate' young onesiwere obs^ved to^ ciia^) 
ajboiit. . i'''- •• 

-The^HippoearDpos, which from* the form of to 
head sdme caUl^e Sea Vk&tHj neter exceeds wn^' 
intheiB in length. '■ It is abcnit aft thick as a tnan's 
tl|omb^ aftd Ae body is >9id^ while alive>^ to> have 
h^ii^^on 'the: fofe part, whidi. falls off wti^n rit is 
dead. ' The sfH^ut is a sort of a tube with a hole at 
.the bottom, to which there is a coTer, which the* 
gnjmal can open and shut at pleasure. Behind the 
eyes; there are two fins, which^Iook like ears ; and 
above thena are two holes, which serve for respira* 
tion. The whole body seems to be composed of 
cartilaginous rings, on the intermedmte menrbranes 
of 'which several small prickles are placed. It is 
fo«ndin the]>l^dit^Tanean,'aqd also in the Western 
Ocean ; > aiid, upon the -whole, more resembles '^ 
great caterpilkr than a fish. , The ancientlsr consi-^ 
deried it as eaitremely venomous ; probably induced 
by its peculiar figure. 

'. From ttese harialess animals, covered witH a 
slight coat. of mail, w^jniay^pipceed to pih|9rs^ mor^ 
tjbii)QkIy d6fe9ded,andmor<^fi^n^idablyars^ 
exact staf;iaii Jn< the aqal^ f^; fisheji is not yet a/scer- 
^ined. r; While ^ I^nnadus: i^nksff^hem a^ the 
Cartilaginous kinds, a later^n^jH^fij^t pjacesf ^th^ 
amongiithe Spiaotts cji^ss., , ;]g\j;jth -j^^ 
fnoft agree, si^ceediQg-o^M^i^ati^pa'riqi^^ {^er< 
mipe. Aipf^eieiit> we^semlbotter^af^tj^f;^ 

^^elha^n ttdr bisfcory^ t^eir*#f(wn4^ ifi; 
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xAMdM ; (titd fhe venomous nattire of the greatest 
)Mmber^ hlls been tiorifirmed b^ fate} expeiimce. 
This ^rdiitii^tance/ AB itell as tbe happy distance ^t 
Which tbey ore placed fh>ni us, h^ffg all foand in 
the Oriental or American deas, rttty hate prevewt^d 
a more critical inquiry ; so that we know but little 
^ the niature of thdr malignity, and staiieds of their 
parsufite and enmities in the deep. 

In the first of this tribe iire may plate the Sea 
Ort>, which Is ttliMst round, haft a mouth like a M^, 
and is fr6m sevto inches to two fbet long. like 
the porcupine, from whence it sometiMes takes ild 
name, bdng also caHed the Sea Portupine, it Is 
c6YeMd over With long thorns or pri^kl^s, wtrich 
point on every side ; and, when the anitnal is en- 
raged, it caii Mow up its body as round as a bladder. 
Of this extMordinary creature there are many kinds ; 
idAM threatcMittig only with spines, as the Sea Hedge- 
hog; others defended with a bony helmet that 
covers the head, as the Osfracion ; others with a coat 
tff ftiafll flpom the head to the tail, where it tertm- 
nittes in a point, as the Centriscus ; and others sttH 
armed oSiinsively and defensively with bones arid 
spines, as the Shield Orb. 

Of th<!^e sfcaroely one is without its peculiar 
weapon of offence. The centriscus wounds wiili iU 
tpine; "flie OslibeiOfi poisons with Us venom; the 
orb is ifilpregnable, and is ahsohit^y poisohoti^ if 
eaten. IhdeMI, fli^ figute is not such as woiiM 
teHftpt Ohe to inakeihe experimeitt ; alnd^ttie nativ^ 
mt tb6§b ^outitortea where t9iey are foA^d, «r« 
careM to iiftfortll fcreigners of their danger i yet a 
et»t&iii nkilm M! the Gape of Oodd if ftpd; not "He- 
Vfeviil|ftrlM((rth«&u«ch told him coheerning fheir 
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Venam, Vf9» teB(Ay§d to loake the ctsjierimitet^ and 
break ^raugib a prejudice Mrhich he supposed wa» 
fomiided on the animal's defocmity* He tried^ atid 
eat on^.} bathjn rashQess cost Iiam his life; heim* 
ateBtly feUsick^ ai^ died a few days aftef. 
. These frightfol animals are of diiferent slzefrjr 
3ome not b^ar than a foot-halL &nd others as large 
as a bushel. They almbit all flatten aad ereet their 
apines at pleasure^ and increase the terrcM of their 
appearance in proportion to ^e approach of danger. 
At first they seem morefnoffejisive; their body 
oblong, with all their weapon? pointing toward the 
tail : bat upon being provoked or alarmed^ the body 
that before seemed small swells to the Tbw> the 
animal visibly grows rounder and fergw, and all its 
prick(es stand upright, and threaten the invader on 
every side. The Amerieans oflw amuse themselvm 
^ith the barren pleasure ^f catching these frightfd 
creatures, by a line and hook baited with a piece of 
•ea-ci»b- The animal approacdies the bait wiUi ^ 
spines flattened ; but when hooked and stopped by 
the ]ine» straight aU its spiiies are erected; .-tibe 
whole body being armed in such a manner attift 
points^ that it is impossible -to lay hold of -jtt on ai^ 
part. For this reason it is dragged to soQiedistemcfe 
from the water^ and there ft qniekly esipipeis. I^ 
the middle of the betty of all thete tti^ in a spit ^ 
l»g;or bladder fined with ai^^ and by the inflation 
of whidi (he aiiimal awcdUi iU^ hi Jftt tdakmer 
alseac^ menticmed. . -;• 

In <desciibing the '^ftntned aqiAfJt i^f <^t elass, 
cne is sometimes «t a hm w4iet|i^ # h^ st fi^. ^r 
an insect tluit lies before hkci. l^w ^^pp^pm^ 
ffm and pipe-fish kear a %ims JB^M«*^»*<> «* 






bears .«0{Be.lik9|iesft to the class ofi' iw^^ga to lie 
4f«cribe4 ber^after*. I.wiUreanelode tJm^Bmmmatbaf 

ivhich I '^QiJiId M€A€ceiy. call a fiah> but tl^ii ffaotber 
Xabal: fiigmfies it wilbitbe name. Indeed/lhia class 
teams with such a ai^b^r of. odd^fihapi^dSaai»id% 
thf^t, 9iie is prompted to rank eivecy thio^>eitoaonlidf 
nary of the fio^^. specios.. among the^ number;; .bat 
besides^ L^b^t s^ys i^s bones. are cartiiBgwaM> $mA 
that nii^y entitle it to a place here. 

The aniiBiiji t* mean is the Gdley Fii^/ wKdt 
Linnaeus degrades into the insect tribe^ undeK 4lie 
title of tli^e MedQsa^ but which I choiose'to place in 
.t^iis tribe> from, its; habits^ that: are somewhat siini*' 
«Iar. Tp tbfs eye of an. uni^^dful speidlatot^ ikm 
fish seems a traii^^reat bubble swimmij^ on ^^ 
aarface of. the s^^ or like a Uadd^ vaxioiisly ao# 
beautifully p^n^ed with vivid cefeuis; wheee r^d 
aQd violet predominate^ as variously opposed t to Ati 
h^uns of the sun. . . It is however an 9c4ual fish ; . tbt. 
b<Mdy of which is com{i>osed of cartiljeiges^ and a very 
thin skin fiU^ed withiuir^ which, thus keeps <he:aiiiN 
xoal floatii)g on tl^ surfs^c^ a^ tke w^vcs and <te 
wcinds bfi^pp^u to' drive. StomelinM, itiiss seen thiowisi 
op the shor^ by. one wdve^aid af^ ^washed baok 
into the sea byaiioth^r.]; J^aiditovvliohBpiiito' to-be 
walking alopg )|ie shore often happen to bread upon 
Ihese animals 1 n^d the buf strrig : of Ibctir body 
yields a report like that when one treads upda: the 
awim of a fish. '. It had mght broiid fset with which 
it swims^ oi; ; wjijch ft , expands to cateh the air as 
with a sail. It fairtens itself to whatever it iikeets 
)>y means of its legs^ which have' an adhebifve qua* 
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iH^. Whether they move when on shore Lahat 
ceoM iiMcr pttteiift, though he did every thing to 
make them stir ; he only saw that it strongly ad« 
liwed to whatever substances he applied it. It is 
very coimnon in Amtrica^ and g;rows to the size of 
a goose-egg, or somewhat more. It is perpetually 
seen floating ; and no efforts that are used to hurt it 
€kn sink it to the bottom. All that appears above 
water, is a bladder clear and transparent as glass, 
Md shining with the most beautiful colours of the 
rainbow. Beneath, in the water, are four of the 
Ifeet already mentioned, that serve as oars, while the 
other four are expanded above to sail with. But 
what is roost remarkable in this extraordinary crea* 
tare, is the violent pungency of the slimy substance 
with which ks legs are smeared. If the smallest 
qmntky bat touch the skin, so caustic is its quality, 
that it burns it like hot oil dropped on the part 
affected. The pain is worst in the heat of the day, 
Imi ceases in the opol of the evening. It is from 
feeding on these that he thinks the poisonous qua- 
lity contracted by some West-Indian fish may be 
accounted for« It is certain these animals are ex- 
tremely common along all the coasts in the GuTph of 
Mexico ; and whenever the shore is covered with 
them in an anusaal maanw, it is considered as a 
cwtain ferenrunner of a storm. 
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CHAP. I. 

• • • •' . / . . [ 

The Dtomonof Spinous Fished. 

liHE third general division of fishes is into that 
of the Spinous or ' bony &ind. These are ^ obvious] j 
distinguished from the rdst* by haivni^) a complete 
bony: covering to their gills ; by their beirig furnished 
Tfith no other 'method of breathing hot gUi^ only ; 
by their bones; which are sharp and ttomy ; and 
their tails^ which are placed in a situation pefpendi« 
cular/to the body. This is that class which alone 
purUater naturalists are^ willing to. adnfkit as fishes. 
The Cetaceous class> with^ thiemare but beasts! that 
have taken up their abode in the ocean ; the Carti- 
laginous class are an amphibious band^ that are but 
half denizens of that element : it is fishes of the 
Spinous kind that really deserve the appellation. - 

This distinction.:the generality of mankind will 
hardly allow ;: but whatever be the justice of this 
preference ia &vour of the spinous classes^ it is cer-^ 
tain: that the : <%taceous and . cartilaginous ' classes 
bear no proportion to them in" number. ^ .Of the 
spinous (Classes are already known aboVe four hiin-* 
dred species ; so that thei numbers of the former are 
trifling in comparison; and make not above a fifth 
part of the finiiy creation* I * 

From the great variety, iii this class/ it is obvious 
how difiicttlt a task it mikst have been to describe or 
xemember: eyeh. a pa^t of ; vvhaf it cpiitaim J When' 
mx himdriBd idiffbreiit.sdrts :of: animals' oiffi^r them-: 
selves to cahsidersttibn^ the mind lU bevaMeved * ki: 
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the muUiplicity oF objects that all lay flotne ^&!ifi^fi> 
its attention. To obviate this confdsion/ systedra 
have been devised^ which^ tbcowing ^evdfal fisfites 
that agree in many particulars into one group, and 
thiis uniting all into so many particular bodies^ -ihte 
mind that was incapable of separately coniiid^i^tt^ 
eadi, is enabled to comprehtad all wbeil thus IklbritU 
in brger masses to Its contifleratiou. ' - -^ 

Indeed, .of all the beings In aninkited taSure, 
fishes most demand a systematical aiteitgement^ 
Quaikttpeds ane but few, ind can be Aft knd^Wn ; 
birds, from their seldom varying in their ihlei,' ctik 
be very toferably distinguished without system ; Mt 
among Bshes, which no size ^n discriifainllte, vrlien 
the animal ten inches and the animal tea. feet lot^ 
is entirely the sauK, there must l^ some 0111^^4^1^ 
tenon by which they are tobe disliriguishedi tome^ 
thing fliat gives precision to our ideas of the attii^ 
whose histoid me desire to know;! » 1: '/ :- 

Of. the i*eal histcMry of fishes, tek^ iftfle isf yet 
known ; but of very many we kaye' foil' tfnd.'.iMffi- 
cient accounts, as to their ettenmt form* ft wnid 
be unpardonable; therefore, . in/a faibtory of tftcM 
attimals not to give the fitde we do Mxtoni' ^niii 
at least, arrange our forcdi, thoi^ we canuotteH 
tiieir destination. In tfaiirart^armng)raient,:\4rfle<fi 
and Linnseus have long befehl.cOnnicuonar ftie^ 
have botiL&klm a view ()f .tbq auimars form in (HS4 
ferent lights ; and from the parts whidhi mdst^stiMA 
tbeih, have founded tbeir reii^^ecti^eiiysteibs/ .v: /i 

Artedi, who was.TnreiDoat, ptirdeiviag: IhiSt soina 
fishes <faad MxA . pvidkljr fiuis; as thf pike ; ttarf jodsna 
hwtaoft lyKaniticmei^;^ thiiiiertnig; lindthMi^^ 
aifll ^maAHii thaiipkifiaitetfi fiun % :vamk jthk^}^ 
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.many ^a^qeptiptis, -<;on$iaered tne nqs;, not with 
l*efi:ard to t)ieir substance, but their pqsition. The 
ventral fins, seem to be the ^eat bmect of his 
system ;^ he ton^iders (hem in fishes as supplying the 
same offices as feet^ in quadrupeds ; and from tneir 
total abs^i^cejk or from thieir being situated neai;e| 
the fiead.W^t^ iaiiji ia different fishes^ he lakes thj^ 
iliffer^hces of his system. . 

These arrangements, which are totally arbftraryl 
ai|d Whiph are rather a method than a science, are 
always fluctuating ; and the last is generally pre- 
fepred tp that which went before. There has lately 
. appeared, however, .a System, composed, by M? 
Gpuati of Montpellier, that deserves applause .for 
more than its novelty. It appears to me the be9t 
arrangement of this Icind that^ever was made': and 
m' it the divisions are not only precisely systematical, 

DUt. ip somfe. measure adopted by^ 
leaiifneijf ^f^ii^hi^ah £ias unite'd the systems of Xrtedi 
ai}d Lmnseus together;^ and by bringing , one to 
coffect the,i)trifeV, ti^i made oiit a iiSniber of tribes, 
tnat aire maLrked with the utmost jsrecision.^ A part 
Of nif fiystQm; hbwever, ,vve nave already gone 
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not love, to (nultiply the techiiical terms <^a acientev' 
but it often happens that dames, by being lopg uaedj 
are as nece^ary to behnowo as the pciencr itself. t 

If \fe coD«44^i* th^ substance of the fin of a fish, ' 
VFe 8baII IBnd it composed, besides the tskin^ r either 
of.straigb^^ hard, pointed^ bony pricldfsi^- on spines 
a^ in the pike ; or of soft^ cr^ooked, or forke(i boneSjr* 
or cartilages^ as in the herring. ; TheJish (hat.bave^ 
prickly fins are called bony, Prickly-fiftned Fish f tbie 
latter^ that have soft or cartilaginous. Sos^j are cmlfed 
Soft-finned' Fish. The prickly-finnQd fish have 
received the Greek new-formed name of Acanthopte- * 
rigii; the soft-finned fish have like^yise their b&r?-^ 
barous Greek name of MalacopterigiL Thus ftir 
Artedi has supplied M. Gouan with names and 
divisions.. All Spinous fish are divided into ^ Prickly-^ • 
finned fish, and Soft-finned fish. > - , s 

Again^ Linnaeus has taught him to refjhark. the 
situation of the fins ; for the ventral or belly fins, 
which are those particularly to be remaiked^ ara 
either vi^hoUy wanting^ as in the eel^ and then the ^ 
fisrh is. called Apodal (a. Greek word signifying^ 
without Ject) ; : or the ventral fin^s are placed :more, 
forward than the pectoraL fins^ as .in .the haddock^ 
and then the animal is called a Jugular fish ; or the 
ventral fiiis are placed, directly under the, p^ctoral^ 
fins, as in the father-lasher^ ^nd then it is.calfpd a 
Thoracic fish ; or, lastly^ the ventral fins ape .placed 
nearer the tail than the pectoral fins^ asMa the 
Bniehow, M tliigii it Js a^ ,^f fifp,»^^^^ ., :,. . - 

Possessed of these . distributions, tb^ Pfench, 
naturraKst w^vesjind ^llItites them into twp grand di vf^ ^ 
sionsit All tbeprickly^finnediith maVe^Qoe geiiml^l 
'' * ' iUail t;bq JBoft-filvn^:4^^ 
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fi;ptfnai»' ditdnffaished ifirom eaeh -othsr^ ds being 
either ^^ad0^> jugtdam; thoraoicy ier ahdommal. 
Thus there. arepficfely-fiiMied apo^l JfishifiEi^ prickly* 
finned yiig^ii&ErfisheB^ prickly ^nired <Aor«dc fishes^ 
avdipsickly^fianed aftdominoj fiefaes. On the other 
hasdi^tfae soft^finned fishes fall under a similar die* 
tKi3i>iiition^ • «od mcice the other generaV division; 
Tfaa&thdretai^e^oft-finned apodal fishes/ soft-finMd 
jugulaft ^^e», soft^finned fAor<Mi^ fishes^ and soft* 
finned (Adamaal fishes. These gefieral ofaaracters 
are^8troi]^y marked/ and easily remembered.; It 
onlyvremainsj therefore^ to divide the^e itito such 
tritwi las' are most strongly marktd by Nalarer 
and to give the distinct characters ef each/ to ^ini * 
a ecMEoplete system with great simplicity. *Tiii9 M.^ 
Gouan has done ; and the tribes into which he has 
distributed each of these divisions^ exactly ampanl 
ta fifty. Thus the reader^ who can contain in. his 
memory the characteristic marks of fifty :kind8^ wiH 
have a tolerable idea of the form of every kind of* 
apdnoas fish. I say^ of the form ; for as to the bis* 
toiy and the nature of the animal itself that can' 
only be obtained by experience and information. 
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Prickhf'firmed Fi$her. 

PRiC&LY-ltllNED A#ODAL FISBir 

1. The Trkhunu. The body rf a ■word-form j, 
the head t>bIong J the teeth 8W9rd4a(e, bearded nede* 
tii« points ; the fore-teeth largest ; th^- fiA thfttt 
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iKOTl^rs the giifii "v^itb s^ven spines t tile tail <^if^iij^m 
e pbittt wtthoM fins ; an iahabitaht neaF the Oriental 
afi<} Atnerican fiheries ; t>f a sihary white ; frequeady 
ICliping^ into the* fishermen's boats in CbinieL. 

- s it. The Xiphius or Swdrd'Ji^h. The bckly roUkd; 
ihe' Imd lotij^ ; the upper jaw terminating by a hrig 
beak, in form of a sword ; the fin that covers the 

\«^gi)is with eight spines; eti inhabitant of Europe r an 

' enemy tto the whate. 

'9. The Oj^iiMnm or Gilt-headv The body sword- 

. like ; the b^d Muat ; the fin cotrering the gilU w;ith 

. seven spines ; (he opening of the month side*<nfajs ; 

the fins of the babk^ the anus^ and the tail^ all join* 

• ing together ; the most beantiful of all fishes; coveried 

• over with green, gold, and silver ; jt is by sailors 
called th6 dul^iti, and giv^s chase to tHe filing- 


iKJckLY-FlNNED JtJGtLAn FISH* 


• ifc iThe fV«efei*^S 0r Wetver. The fioAjr 6lh 
10^ ;' ttl^ hkli obtui^^ ; the bariesCi^fitieHir^ th£ giB" 
jagg^^lif the bo^tto; the find covering flie gJK^ 

'with six spines ; the anus near the breast;, buries 
itself in the sands, leaving only its nose out ; and if 
trod upon> immediately strikes with the spines ^that 
form its dorsal fins, which are venomous and dan- 

^r(»s, ^^ - 

5- The (7r«noscopiis. The body wedge-like; the 
head almost mtnd^ imil laifef tham the body ; the 
mouth flat ; the eyes Qitk the top of the head ; the fin 
IX>1«rf^ (hl§<'g)ll^ Witik d^ kiE^inW in Ae 

^mmi^i^M wty i mUtm^^ bii^'^i^€dA^ 


»»■. 


ilhe Sword Bsli. 

i.The Sturgeon, 

3. A Salmon. 



\ 


« 

jrimost wedge-like ; Hiefai^ad brm^ avd larger iba 
the bodj ; tke m(^ elFM if WiUie MIy i; tbc tmgr 
<a>v6riDg' t)f the gilk cles« shit ; tbeoBipeQin^ .to< the 
^gliBB bditiid the heftfl; the fin €»vfetia# ^e: gilb 
urith BIX epinett en InhabiliLBt (tf (the jMbAlfi: 

7 .' Tht MenmuB Of Bl0nny. ThelMjjDbl^g; 
the head obtusely bevfl ; the t^eih A $ingte nage ; 
the fin eev^ng the ^hynthmxsfit^i theTeotnil 
6nt have two «niaB Mmit boaet in each ; a sptmA 
of this animal is fitiparOtte/ 


nuckur-mniKB moitioic t^mas. 

* 

8. The GobfytSi The body round and dbloig; 
the head with two little holes between the eyes^ onil 
before the other; the fin covering the ^Ihr with fouir 
apines ; the ventral fins joined togethei*. 

9- Tbe CepQla: The hody awoi^Uke; tile hted 
hlont ; the* month tiAt ; the fin covel^in|f the rgils 
with Jtk spines; th6 fins distinct; all rahabitant i)f 
the Mediterranean sea. 

W. The CorypJutdam Rasa^r^^M. The body 
wedgerfike ; the head very hevil; the fitt toval in^ 
th^ gtUi witii five J9p1nes. 

lU T\HiScomhet.ot Mackktd. The bddy ii^* 
long ; the line running doitPii the tide aigzdggeA 
tdwiirds tfi^ tal!^ ihetlead Jharpa^idinaR]; MhefiAs 
Covering: the ^ifls with i^tik wgklMti advent -fMr 
fitotolvards the:.6iil'; ' - •• *».;* ;.}::-•> .^'» •• *'--( 
'■ f^. ^he Labtm ^W^roan^M ^6 hedy- wkt 
the head middling; the lips doubled inwwdf boA 


■mh A aiSTOR'lf OB" 

•catttn^ flfnd grnr^ing teeth;' the covers of tlie gills, 
scaly; the' fin covering the ^gifls' with. five or six 
spines ; the pectoral ^'fift^bltlted; . 

r 1^ The Sparu^ ^ ' iSea-Weam: '' * The bodyv 
oblong'; thelieairnfiddHtigr the lip^ not inverted ;.. 
the teeth cutting aUd grinding^ ; the cover ' pf the 
gUllfr scaly ; the fins coveritig the gills with five ravs ; 4 
the pectoral fitig pointed. ' ^ ^ 

r 14. The Ckatodon 6r CM-Jtshr'The bodj 
oblong ; the head small ; the teeth lender' and 
bending; the fin covering (hie gills with three to 81:8^ 
spines ; the fitos of the bst<:k*and dn'us scaly. 

15. TheSciisna. The body nearly elliptical ; the 
head bevil; the covers of tiie fins scaly; the fin 
covering the gills virith six rays ; the fin of the back 
jagjged^ and bidden in a furrow in the back. 
1 46. -The JPereh. The body oblong; the head' 
bevili' the covers of the gills scaly and toothed;' the 
fiaiyepprwikig th^ gffis with seven spines ; the fins iii 
some jagged. * ' -•' ^ 

17: The Scorpana or Father-lasher. The body 
oblong'; the head great; with beards ; the'covers of 
the gills armed nvttib pridcles ; the fin covering the 
gills with seven spines. ' ^ ^ 

I:8i 'fSVe MkAuB or Surmukt. The body slender ; 
thelKadioktiost^fbur^cornered'; the fin covering the 
gills> v^h three spines ; soni6 oFthese have beards; 
a fish highly prized b^ tii^ Ronmi&s, and'slifl cdnsi- 

derccbosia vdiy gr*t ddicaty. 

r l^inaa fV^'<iritKie Gii^^ The body 
rieni^ertjattie head ttestitf fonr-comcfred, and covered 
wHh a bony coat ; the Htc Covbrihg ' the gills witb 
wntm^m^} <li6 pectoi^Und ventt-kl fins stren^h- 


t « 


SVrlf^OUS.nBHES. IBS* 

enpd with ad^itiojbal musdpa.aad fawtid; tmd v^* 
large for the aiji«iar«: size.. .».»<• 

20. The Co^/KS or. JB^^-hmf.\ The booty wedge^ 
like ; , the. head Hat and hfrndi/^ timn the body i the 
fill, covering;the^lIs.jwith.£fiK;apifieB^; the head; fiir<^ 
nisfaed >^ith prickles^ knohs^ an^ beattda. .< ^ • 

si . The :^^vs or Dore/e.. The body.0blong ,* tfie 
head large^ beyil; the fin cowriogthe gilk urith 
sev^en , ray a ;. the ^^s J9gg€ui ; the upper jaw wiUi • a 
loi^se floating skin depi^qdingf iojbo tbamooA/ ^ * 

^2. The Trachipterus or Sabre. The body 
aword-Iike ; the head bevil ; the fin a>veting' the 
gill^ wifh six spines; the lateral lipeatmigfat; ihe 
scales in a single order ; a loose skin in both the 
jaws. .. , . , 

23. The^Grasterostetis or Sticklebadei The body 
broadest towards the tail ; tb^ bead oblong ; the fin 
covering the gills with tbree^ six^ or teven spines ; 
prfckles^st^rtin^ backwatd. b«^re the back fiha wad 
tb^ fins of the aaim; ,?;:.." 

I » • f . 

' " ■ . . .'.'•• ■ ' > 

to fportee^? sjiipei^ ^JftM|i#g Ji»pM* »-j»|»iqe»«' : 
25.- The VilfMgf/ p? Af^ffi5f5,i .^'fe^i bo^y.voWiwffjy^ 

rovvivhich )^ecei¥ps Jhfi pf <^q|^p|fliftw» »^i*»?.WdM^i»" - 
the fip>coy(erin^,thegji);i8.withrp€yj(|p mfStfy 1 vi . - <f '' 

. with' a beak; the fin.,co¥erwg, tU?l giUa ffitii from* 
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fiiWtatMrte'fipiam; tbe' boiie8tiiHt««fo?0|6ep$c« 
toml fins noi articttlatecl ta dMse. 6w. - ^ o. h 

. 27. The Tmdigfi. Tbe body a^niort elliptieiil ; 
thejfaiMtd abmptly-shMtaned ; tlie fin- cov^Qn^* tlie 
gtti vitk five f8}rf<; ilhetMthift a single Jrow>cdo0fs^ 
^irongviHidjeveii. , v-./.-: •-( ^ .. u 

• aSi, Tli^ £Zops or Seor^seiy^Mftv >^0. W)dSr flea*f 
der ;' 4he head hrge ;< the fin covering the giHs^ 
dpoUe;, withtijirty spines, aixd armed externally ifH^ 
five bones restmUiii^^t^i^ . 


' • • 
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Sqft'fitined F^hes. 




SOrr-FINNED AFbpiJi FISHES. 

: .' ■ i ;:- ; i *•* ' -i / ' / »- "• v >i 

'r§§i livekMwMnaih^SiA: 'She bpdyron^d'^md; 
dender; the head tevmiAating isr ab^;/ die fikif 
covering the giUs with ttn.nyi l^tj^ei^ening to Ihet 
gills pipe-fashion^ placed near the pectoral fins; 
tiie fins of the^ faock^ the- anns> and thfe tail^ united 

in one. \ - '^^ - - .t :'*: : 

: SO. The Gymnotu% or. Carapo. The body broaid* 
^Mrdithd back, like the blade of^ JEikifei ^e bead 
soiaH; t|ie*fin eovarittjgltb^ipHi wiOtfire ray»r tte 
back withoiitafin; feiro^beard^ orlfilaBieqts firoii^ 
the upper. Kp ; an inhabitant of Brazih 
v^i. Tfhb Anarhk^ m Wotf^fiAJi^ t%e body 
tMWdHdi andslmder; • Ib^ head lAifge- >«d bkmt'ji 
Ae^forefteeikabMFe ttid^belew »iMf nictf ; Uie grtndd 
ii^«elli knd;*l^oie:4n'^(^^^ the^fo 

covmnfg the giH has seven rays, t^i^r .\\ / ; . J > ^ 


^M'^^ff^'Sfritnk^W^ The My db\o9gi f)»e 
l^d 8iiaaall ; tke t^Bik mp^ttt^ ^akpirp ; 'the fifli 
is^finriiig 1h^!^l| wJAh fiv« or 9ix fi^jrs. ^ • 

the teeth of a hair*like fineness ; the fin covering 
tlK^^iHs in^lh seven rays. 


• 
S4. The Lepadogaster. . The body wedge-likei; 
ibi b^d oUon^^ ftxEmrdar than the. body^ flattisfa; 
t^e beait resembling that oC a duck ; tiii ' pec(q;al 
fins doubfas^ lif^o oa each aide; tJbettntrali fins/joibed 
together; a kind of bony br^sast^plate befiweea 
t^peclw9jlfiii8 ; the fincfiWJtiog thi^gilbwith^^^^ 
rays; (lie, opening to. the[gi]Is;pipe-&8iiion« - 
'AS* 'fihe^ddiia>Qr OadtJS^ Interbody obIoi%$ 
the head imdge^ihe ;. the fin* eoverittg tiie giOis wlk 
98veti; 1^90 r «Bf era! back and anal fias^ : i' 


« • 


t *» 
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-96. lib^ PlBHTpneefeM^ or iUt-fiski TfteixNlf 
dfiptical^ Ihe bead small; botheyfeaon onid side of 
the head ; the fin coreriiig the giUi irMi>ljmn.lcNir 
ta.8^veh nysl .'<^ • - -.^i'V . 

.W/ Tiie Ethineii or SuMngjjtik The bddjr 
ihnost tKe^fftiUke; ffitnieiiitely -vbitnd ;; < the 1^^ 
broader than the body; the fiir^ t»v«»ifi9 ti^ gill* 
i^^atbten riiysi;'aa*ota|^breut«ipkt«^ s^nealMlid fiMte 
of a ladder^ toothed. /. 


« 
» 


* S8. Tkefih^ii0pus w (lie <lkiH*r*fikh. ^e hiif 
8Word*lik6;. the head Iragttieiied oat^ Xkti tm 
cMarHig the gSk vilh sevtfn rays ; thitee seales dbly 
on tbb wh^le body t two in tte ftett o^the veBtty 
^Dft» the lliirdfirwi that of the anus, h *. .1. . n 

^ « 
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SOET-FIimED ABDOMUVili. n»U. 

I . . . .•; 

39« The Lomearia. Thek^badyccoflledoTer; thdi 
^e^d broad, with a beak ; no teeth ; the fiq coveiM 
iQgthe gills with six rays.. ' •' <» i 

^. .Tlie. 4l^sNta oc AtkeriM, , The. b^dy^ ob- 
long^. Ibfi beailpf a micjUIing size ; the lipa indentedlt 
the fin .oMi^ring.tbe tgiUp witb^ n^s ; :thi iin^Mi 

tbe sides TesemJ^ng «» silwr band '^ : < d 

.41. lihtiJSaimwpr SiJilmm. Thebedy cklkmg^^ 
^ head -a Httle vbflirp ; .ibe-iin coveringtdie {jib 
foopntifbiir toten.iiftys ; .tbelast.fin on theincki mittt^. 
ontiUs coiTffl|Kwdentiimisctes^ tat. .. . /.^ 

42. The FktidMria. ^ TheJbModyjmgiilfti^ in^fovsir 
of a spindle ; the bead pipe-fiishion^ with a beak ; 
the fin covering the gills with seven rays ; the undori 
jaw covering jlieuppw. . .... 

43. The Esox or Pike. The body round ; the- 
head with a beak ; ; the under jaw piercedlongitbdi- 
nally with small holea; Ad..fia covering the gills 
with from soven to twdve rays. 11. 

44- The Argentina or Argentine. The. body r 
little :k-oiind and slender^ ; Uie head with a. beak, 
btwttderdlantheJbody.; the fin Qovering the giiii^ 
vsiti^eii^ rays; .a^spoHoasbiick £0; . r. : \ i v^ 

4;»^ TW CA^aJir<jSrerrulg.. Tllbe ;b^y a JMk ? 

. .,^ iv'«)i / .1:! ii .0 
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^llkfig^ i tl|# li^Nl wiOf a Imall ht^k ; tkt fin ooyer^ 

\ A0i Tke Ex&ctttm or M^mg:fi9k The kodj 
KiUwf ; the humA dne6t ttiree-eonifred ; the M 
covering the gifa with ievea mys; the pectoml 
fins phced high^~ and as loog as the whole body ; 
the back fin at the extremity of the back. 

47. The C^fftrinm or Carp. The body elongated, 
almost roind ; the bead with a small beak ; the 
lliiider part of die bone covering the giUs^ marked 
wkk a creswnt ; the fin covering the gills with three 
rays. 

48; The C^bit^ or ZoeAe. The body oblong ; 
aiwiflt equally bro»d througbout; the heatf smallj, 
«£ttie dotlgated ;: the eyes in the himler partof the 
head ; the fin covering the gills with frbm four to 
mM Mys ; the covens of the gills closied bek>w. 
'^.49^ The AnM or BonHo. The body round- and 
aModec ; the bead^ for^iead^ an^ breast^ withoM 
akin; the fin coveHngthe gills wi<h twelve rays; 
tiro beairdt from the nose. 

. , iO. The Aformyrsrs. The body oblong; the 
Ivad elongated ; the fin covering the gills with a 
fingle ray ; the opening to tbe gills is linear^ and 
fam no hme covering them 

vfiach is.tbe systeiti of M. Gouan; by reducing 
to vrfiidi any fish that olfers^ we can kit!fW it^ rank^ 
in affinities^ and partly its anatomy, all which make 
a eensiderable part in its natural history. Bat/ io 
slil>wtke use of this sy^m still more apparently^ 
suppose I meet with a fish, the name to me un-" 
kiMWUi of wliii^ I desire to knoiw^something more. 
The way is first to see whether it be a cartilaginous 


Ml, wMch Wky be ktiown b^ Ms Waiittftg lifts :ft> dp«A 
and shut the ^lls^ which the cartilaginoos kinds arfe 
whoDy without. If I find that it has theni^ then it 
is a spinous fish ; and^ iii %^S^ to know its kind^ I 
Examine its fins^ whether they be prickly or soft : I 
find them soft ; it is therefore to be ranked amon^ 
the soft-finn^d fishes. I then ejtainine its Tentral 
or belly fins^ and finding that the fish has tben^^ I 
look for their situation^ and findthe^ lie i^eai^'ib 
tte tail than the pectoral fins^ By this i find tfa^ 
attimal to be a soft-finned ab<IMeiiAaI fish. Thett^^ 
to know which of the kinds of these fishes it Is;! 
examine its figure and the shape of its b^d^ I find 
the body rather oblong ; ' the head M^itti a sMall 
beak ; the hwer jait likfe a saw ; the fin cwerinjg 
the giOs with eight rays. This animal must tb^e- 
fore be the herring or otit of that ftimily, such aft 
Ihe pilehKrd^ the sprat/ tb^ shad^ or the anchovy. 
To gire another i^stanfee : Upon ^atnifting th6 
fins of a fish to me unknown^ I find theAi prickly ^ 
I then look for the situation of the ventralfins^ I fi^d 
Aem entirely wanting } this then must be a prfckly- 
finned apodal fi^sh. Of this kind thete are tm'i tbrcfe^ 
iind by comparing the fish wtdi the des6ri|>t46ii^ I 
find it either of the trichurtis kiHd, the s^ord-flsh, or 
the gilt-head. Upon examining also its internal 
Mriicthre, I shall find a very g¥€^ simiHttde be- 
tween my fish and that phcefd at the head of'thi 
feraily. 





a^^umis-^i'SmS' i$l 
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Of S^iuQui, Fmhes in; gm^rc^i. 

JblitVlNG givea. a tofethod txy which s{>iiiOu$ 
iishe^ may be distki^aisbed from dcach otber^ the 
bistoiy c^teacb iD'particahr»H|ight. naturally heiexr 
{>ected (p ^follow : but. such jx distinct W!count of 
«ach MfoxM be .T«ry djusgusting, from the unavoid- 
aible^iiiiforiQity of ev^y description. The history iof 
anyx)Qeof this class very mach resembles that of aU 
the rest: they breathe air and water through th^ 
fplls; 'they live by raping each devoufiag such 
aAimals as its mouth is capable of admitting.; and 
they propagate^ not^by htinging fprth their, .younjg 
aUve^ as if th^ eetaceotts tribes^ oar.. by distinct 
-eggSs siS'iii'tha generality: qf .the cartilaginoos trihe9^ 
but by spawn, or peas, as they ai^ generally called^ 
which theyproduoe by hundreds of thousands. These 
are di^ leading marks that run through their whole 
'history, and which have so much aweUed books 
^ith ^tiresome repetition. , 

It will be* sufficient therefwe to draw this 
4)um€r<|us ^lass intaoae point of view, ai|d to marik 
bow they differ firom the former classes ; and what 
ihey possess peculiarly striking, so as to distinguish 
thear f«om each other. The first object that pre- 
sents, itself, and^that 1^ which they differ from all 
others, is the bones. These, whdn examined but 
iriightly,' appear to be^eotirely solid; yet^ when 

& ft 


/ 
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view^ more closely^ everv bon^ will be iovxA bol** 
low. and filled with a substance less rahcig andt 61 
than marrow. Tl^ese bonjis Vre Veiy " 

pointed, ; and^ ^ in aij^wu^e^s, vt ui^ 



stays to which the mu^les dre ^djdd^ wKfch 
different parts of the 


The number of bones m^ uf sj 
same Kind^ 1$ always |ne 




^^'»Vi 



80iAe seasons inucli' iatter^fean armfe^ls^^ , 

4he quantity of^e flesh lyeidWiiiil^lW^te 
of the bones-' r^inW4iiikty'^M^^^ 
iiicrea^. WhumW;'arth6v'a^t^y"6M <|Wr 
prow)rtioh'; ^ • ' ' ■ * '- ' ^' ' "^^ r -iT^nfi^yn-i;?!, 

samp nttml>er oi^bones^: th6 skeleton oJf a'%s][i]%^- 

'feve^' W^l^'tte 1k»iieM4^-fefl Jthm^At 

'labWh^ its numbers Vei'y r<^«Iarty i!iii#Ji^ mi 

,every bone kiits'^fixed place, ^ UwM fli*^ 

\ sion as we find in the orders of k regilT^T mbnc. Bk 

' then : spiiipud ftsh di^br in M mimli^r «| i^^%§ 

' cordins: (o the (Species; for 8bi)(ie hkv# 4?' 

iiumiJ d^ fins % ^hicb ihey nib^e^^h tt^ 

The number in each is always ih^ropOti^^S £[Ptte 

\ number anid iize of ihese fins : <&r eV^^^idf fifiiFa 

regular apparatus of bones and' ihuscles '^1^^ ^^rch 

the fins are moved; "and all those fish wfier^m^j^ ille 

numerous or large, must^ of cons^u^iice/ ' b^ ^£^- 

Aiderably bony. Incleed, iii th^ larger fish^ the qtlEn- 

tity of flesh is so much, and the bones themsISs^ 

are so large, that they are easily se^n and separate : 

but in the; smaller kinds with many ^i, the 

bones are as numerous as in the great; yet l^iiig^lK> 
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, SrtNOUS FISHES. ISS 

* arv ihihufe. tnev lurk dmost m every patt of thp 
19 n. and are ^uKerous as well a« troublesome to 

'3 kncf JwlW J¥7l^i»i.'aire found to be the leaat 
ny ; those which are sipau, IqEii^^ and n^ye many 
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j'°f{i^^<fi^fI?J^ouft fish ,i^ le^ of tbe quadrup^ 
ijlj/ft%n^flo^ ^nn ai^ Qftpi?4i«> fl??iy can b«uf 
.to Jive,x>ut of 'their own demist a shorter time. la 
^g||ni^ Y^hon iakea.ont.pf the water> they testify 
their tHanige by panting more violently and at closer 
ii]|terya^jt th^ thin air not furnishing theii* giHti the 

fcfj^er ,p1ay ; , and in a few minut^Jhey expire, 
oipft ipdee4 are more viv&^ious in. ^n^ than, others j 
.the e^^w^^^ sevc^ral hours out of^ water;, and tl)9 
^^ W^P^ a d^mjl c^ 

JS- ' Tm ^#^ > >i ;p1^ctng it m a net well 
wrapped ^j^ /ist/^el ipo^^j, the. .^noiith only put,, and 
^"tnen hun^ u|) Jp, a yault. The fish i^ fed ivith 
,wh4te\,^re^|^^^^ ai\d t))e pet now and 

^thei\ pIungJ5d,^mto the waten The ^nimal, tl^m 
.m^^v^,Jikfi^ bepn k^np^n pat only to live for ^ 

.•^tpijjjt. )>^KM, «^, exceedingly fet^ and of n 
,^9up^fi|jpr %vonr«. Prqip iH^is it would seem, that ^le^ 

^i^nt of moisture in the gillfi^ is the chief cause p^ 
Jthe death. of tbeseaq^mals ; and could that be sup-^ 
^^ |)lied^^their liyes might be prolonged io^ the air, 

0lmos( as well ^ in ^eir own elemept. , 

^y Yet H iaimposaible tQ aecpunt for the different 
.jp^^n^ipns of. tim same, element upon animab that, 

to appearance, have the same conformation. To 
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•dlial^ filfo^j bred in tbet!relr; frfasH wafer id infmediate 
d'e^^ti^cttdii : bn tbe otber haiftd^ iomt fishes^ :th^ 
live in our lakeis aitd pondls^ j cannot ))}eac the salt 
frater. - Whenc^ this diffejpence ^n aris^^ is j[idl 
i^asy to be aeeconntbd for* Tb^ siafHii^ quality of 
the water cannot properly be gives as the cause'; 
j^ce no tfisEhes imbibe vny of the iiea'« saltness with 
tilieir food^ or in reEpkktionJ The fldsbof alliislT^ 
klgqnally fresh^ both' in the i^er^andlt the'sakest 
depths of the ocean ; the salt of the eleni^Atin which 
ihwy ^e. no way nMxing«W}th .'Iheir Constitution, 
Whence^ thehj is itJtbat animals itvill live only th^re^ 
aiid will ^iokly expire when cai^ieU into fred^ 
Ufater? It ^ay probably arise Irdm the aiiperior 
Weight of thie 8>6a water ^^ • Aafrom the great qiiarii- 
tily of jialt diiSs^Dlv^d in its composition^ it is much 
iKiivier (ban fp^h i/vMet, so it is probable it lies 
tritb gr^Me^ fbroe upon the or^ns of respiration^ 
tttid giv^ theoi th^t propei^ and nec^smry ' play : 
ob tb^ oth^ hand> those fish which are used o'l^y t« 
hesh vfktet, camfidt bear the weight of the saline 
ftuid, and ^:i^ir^ in a manner suffd^eated in the gross^ 
l^ess of the is traiige element. 

But though th&i-e are 6om^ triben that liv^ only in 
Sie sea« and others o6ly in fresh water^ yet thei^ 
itre fioiHe whose organs are equally adapted to either 
dement ; .and that impend « part of tbeiif i^asbn in 
(bWj and a part ih the ethen Thus (be salmon^ the 
ihad^ the sttielt^ and the flounder> annually quit 
Iheir native oc^ati^ ahU come lip our rivers to depo- 
nitfbetr /ipa^h^. This sisems the most impolrtant 
business of theiir lives { and there is no danger which 
&ey will not entduntsr^ evfen to the surmounting 
precipices^ t() fitid a prop^ pbce for the deposition 
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^ their (iitiire offsf^i^g;, The SiiloiOD^ 9IH>P these 
<;^ccasions, is seen to ascend riTers ' fire hunjdi^ 
lilies jfrom the sea i apd to br^ve not only tUt 
danger of various eherat^s, but also to spring u^ 
catamcts ag high a^ a hous^. As s^on as iheiy cotoe 
to the bottom of the torrejfit^ they seem disappointed 
to meet the obstruetion^ and swim scKpe peaces' back: 
th^y.then take a yi|ew of the danger that lies bet- 
fore them^ survey it motionless for some minutes, 
^dvance^ and again retreat ; , till at last sunimoning 
up all their force, they take a leap from the hot* 
tom^ their bofly straight, and strongly in motion; 
find thus iQOst frequently clear every obstructiqtt. 
It sometimes • happens/ howeveri that they waot 
strength to make the leap ; and then> in our fislh 
eries, they are taken in their descent. Bot this is 
one of the smallest dangers that attend thest 9dveii*- 
turing animals in their {^'ogress : numberfess dre the 
methods of taking them ; as well by the hfHjk, as by 
nets^ l^kets, and other inventions^ i/Hiich it is nit 
our business here to describe. Thfeir ea);)ttif e mitkeil, 
in several CQuntri^es, a great artiftlf of Coitimerce.; 
and being cured in several liferent mi[ifners> eitlmr 
by salting, pipkling, or 4ry«Qg. they afa seat to id 
the markets of Euirope, ' 

As tbesp mouot up tb^- rivers tc^ depps^ 'their 
spawn, others^ particularly . the Eei desiatod *tRe 
fresh- water ^reaoo; Ks "Rf^ldssuVeir H$, t# bring 
forth jijbeir young in the lsi$a. About ibe lAontb.t^ 
August, aiimially, tiiese ammajb take 4he oppj^rtar 
nity of the most obscure nig^ts^ and wfaeu tke fiwim 
are flooded by accidental rains^ $eA th# tmnil. 
When they have fea<[^ed the aea, and pwdncMl 
their yoting, for they are vivipiur!ott«» ili«7 9§t» 





<>imi or as'tfae sensoil is fardtirattlft^r tempbsti]^^^*! 
Theip ^afasag^ fce^iosj tiaaalfy nhont «Ml end'W^ 
Jai^wry, and continues tiH tdWt'ds tbb <etid of M^/f 
when they are takeii' inthe'iriiher Arnd' by toftiiwffel 
tfnd 60 • small that ^ a thdai^and of^ them goin to ' tt ' 
pottnd. Ttere is nothing trrdlt; eeftsdtr tbd;n ihUi 
ikey descehd in our own- rlveird^flei* flo^s^ itt '^rl^M 
dbundance^ and are thus -caught m 'n^^^ tb vei^jt' 
great advantage. They are^ossessed ateo of a poiv^' 
of climbing over any obstacle ; for^ by ^ipp'}^^ 
li^iir glutinous and siiihy bodies^ to the toi^ce* of 
the object they tlestre to satmouht/ they tfein' tf^h^ 
<Me^ up lotks, iVeirs, and every thing that- #buMl 
prevent their ascendiiig 'the cuirrent of the stream* «" 
But the length of the voylage perfonrted by ihese 
-fishes^ is sporty if compared to what ii& annuaUy uti-' 
dertaken by sbme tribes^ that constantly reinde in 
tbeMean. These are known to take a course tlf 
^tfaree' or four thousand miles in a season ; servingfoi* 
prey to whales; sharks^ and the numerous flocks of 
water- fowl', that regularly wait to intercept their ' 
progress; These may becalled fish bf passage, aiid 
liear a strong analogy to birdsWpassajglei both fromi 
their social disposition, and the immensity of their 
ifutbbera: Oi^^this kind aire the cod, the haddock^ 
the vkrhitingi the mackarel, tfee tunny, the herring; 
and the pilchaa*dv Other 4illi liTe>iii our vkinity, 
and reaide on our coBStB all the year routid; or keep 
iti the {'depths' of the ocean, and are biit- sefdom 
fiaeiit: but these, at atateii sesUMms, visit -tiieiraccus^ 
leaned' faaunb with regukr certainty; generally 're« 
ilferning the same weekan the succeeding ^year^ and 
dft^tbetUQWday,-.'- - 


qso'yi.circiHiistonQea ift .nUr tfae<iB€koiPj ef: j^atbri^l 
WbfU it ifi'tb^lHfi^p^lstheHitQ^uob distant. vc^^ 
n^^jdupecla tbAk;pa9«Pl$et|^whaAnsllppf»ts/4ftett>tfy9^ 
tbe way ;^ aini whNbt iSMietuiieft pii<iiTi|^ ^heni'te 
qjj^it/ far, ^f^v^^f^l «waonSi otie sWerforf' anfatfaev$[ 
a^4tUie{| c4tmR tQttbeir,tc<hi#tomftd^hirbimp eaU 
qpie^Mons thaA^cwiositjr^may )ibtk^ liut pbilosopby cafi 
liardly ];^(iL?0. > . We must dimJK^I inquiry^v isfaulisfieci 
ivith tbe certainty of 4hefe6ts.,^ . / %? - 

t. Ti^ <^ fi«em6 to^ be (he foremost ^f t tbts waii) 
(Jarjbg'tribe^ and ia oaly found in'/ our nor tberd^ 
pmrtof tbe world. This animal'^i chief place of reimt 
is on ^ banks of Newfouci^nd^ •and file, other 
saud^banfas that lie off CapeBreton* < ThAt^t^ni^ve 
flat seems to be ad otheir tbaii tbe^broad* top ofTe. 
sea-moantainyexteodirig for $kMt fiYehunired isfiea: 
h^g^ and surrounded with a deeper <iea. » -^^liJAheii 
tbte^cod annuatty repair in • himibers bey^df^ibit 
piawer .of . calciriaiion^ to feed /oci^4be qdantity 'XsS[ 
worasithat aare to ba.vfound there hi the sa^ify 
faDttom. Jfclerdibey are taken (ia soGh)\iudiiti(ie9i:v 
that they supply aU Buropie. wUb a considerabk sharr 
of proirision. The English have stages teeotedialb 
alOQ^ thi^s^me for sallangand dcyiog}than : ^indftfaeri 
fisher<neo> if ho lake Item with the bdobBanAi4ine>i 
w^b iA* tlMor »etb<Kl^ 4t«iw them iArasriftlsl) aa)tHeyr> 
can throw oat*^^ This ittitheaae €ap(urei> kMravbiy. 
laakw but a very suftll dinitiiuti«n>t«rben compAredi 
toUieir o^mberA ; . mm! wbM.;;their pidtisioii th^e^. 
]s^axhaus(ojd,vor>tbe>Meson for.iirQpagati0Odnetura«)> 
tkey^ go off (oMtinh polic seas^i' wbese ilbeji] depotits 
their roes in foil security. From iihusM $mvt&ti^ 
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seu^i>f».opeUfta,K^f,^ acmtljiww^ii foe a«il^i«tjp9|c;je. 
Nwis^his fi»h i^ uafrequ^t vkkfint.uipqn ougc o^^ 
stKurefi M; t)^ ceturnsi are not so regular^ nor doiq| 
the «^tuire hear . fuaj pn^rtion to that %t . l^f^ 

fbiuidlaiid. .... 

, Th^Had^ojcls^.th^ Wlwti^g^ an4 tlve? Mackarel, 
^« tbipuf^t^ by «qm€u^ to be. drireji uppn* our coa^f 
ptther by theiar fears than their, appjetitj^^ ; #im) it 4« 
tp the pursuit oi^ t}^ larger ^es we owe tbeir wel^ 
come visits. It is inucb mor^ probable^ tbut ih^ 
p>iQ^ for that food whidi is fiouud ia morje plenty 
near the shore^ than farther out at sea* One tbiqg 
^ remarkable^ that their migi^itions seem to be re^ 
gularly condupted. The grand . shoal of haddocks 
Ibat comes periodically on the Yorkshire coastis, 
appeared there in a body on the lOUi of December, 
17 ^'^i ^pd exactly on ^b^ same day in ibefoUowin^ 
year. This shoal extended from the shore near 
tbre^ miles io bre^dth^ end in length for more than 
^rty. The limits of a sboal are precisely known ; 
for if tke fisbermen put down their lines at the dis- 
tance of more . thfin . three miles from shore^ they 
iQatph nothing but dog-fish : a|>roof that the haddock 
^ not there. 

But of all migrating fisb^ the Herring and the 
Pilqhaivd take the meist adventurous voyages. Her^ 
rings ^re found in the greatest abundance in the 
lughert npiibern latitudes* In tho^e inaccessible 
«eWi tbat are covered, with ice for a ^eat part of 
^ year> the herring aad pilchard find a quiet and 
wre rdtreiA from all tilieir numerous enemies : thi- 
Uktt neither mm, nor their still more destructive 
jenttMy^ tile in-fiib^ i^ the cachalot, dares to pursue 
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tiseta^ 1%6 qHftntfty (of ioseet Ibdd ivkldi tHcse 
m^ sU{>]^Ij^ 18 tery. grctt; wAence, in tbat remtite 
i(ittf»tl>6fi, defended by the tey 'i%our of tke cHmtite^ 
<tfdy live set ^rse, utid muHiply beyond eKpression.^ 
From t^s moM desitable retreat^ AnderMti supposes 
Ihey wQTiIid never depart^ lyut that their numbers 
lender it necessary &r them to migrate ; and^ aa 
jvith bees from a Mve^ tbey are Compelled to seek 
ifbr other retreats; i 

For this mson^ the gr^at colony is seen to set out 
Ifrom the icy sea about the tniddle of winter ; comr 
^^sed of numbei^^ that if all the tn^n in the mnrld 
Hv^rh to be lotided with faerrings^' they wdnld not 
baity the thousandth part awAy. But they no 
aooner leave their tebreais^ but millions of enemies 
appear to thin their squadrons. The fin-fish and 
the cachalot swaltow barrels at a yawn s the porpoiBet^ 
the grampus^ tiie shs^k^ atid the wh^ numerom 
tribe of dog-dlsh^ find tiiem an easy f^r^^ and desist 
fr^m making war upon each ^b^r : but still MOre^ 
th^ unnumbered flodts of sea-fowl that chiefly iaha^- 
bit ne^r the pole^ watch the oatset of llieif dai^raus 
migratioi)^ and spread extensite min% 

In this exigence^ the tfefenceless ^nfigrants fin4 
mo other safety but by crowding cloier together^ and 
leaving to the outmost ban,dis die danger of bein|^ 
the first devoured ; thas^ like riieep when fKghtedi, 
tliat always ran together in a body> and each tnditi|^ 
sottie protection in being but one of many that ari 
equally liable to invasion, tiiey are seen t4 s^atatfc 
into ibdals, ^xiit body of fffntK moves to the wedt 
and pours down along the coasts of Am«rica^ as Ibtr 
fiduth ^ Cay6]it)ia> and but selOMk farther* la Gh«F- 
lETapisak Bttyy tfte«««iiQl iannBatnm^ ttHtoe lUkM^ 
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%o great, thait'they bbver (he shbires in racli' ^iaii« 
titles as to become a nuitonce. Tfrose^'iliit %b|A 
more t6 the east, and tome downtowns ^fSP^ 
endeavour to save themselves firbm/tibeiP Miii^iSk. 
pursuers/ by approaching^ the first sh(7re ffi^ can 
find ; and that Which first oiferfa in ih^ir .^s(^lS^''% 
the coast of Iceland,"^ itt the begitining ot'tHI^SS^ 
Upon their arrival oiiihat coast, their phaliiir^^rlfi^ 
has already suffered considerable diminutions^ lb 
nevertheless of amazing extent, depth, and c)6b^&^]^ 
covering an extent of shore as latge as ifi^^irlfi.Vl^ 
itself. The vfhole wafer seems alive ; aiid'4^ l^n 
so black with thefn to a great distahc^ 'Mtf^ 
number seeins inexhanstrbl^. Thehrtlv^^^rii^^ftfi^^ 
the shark continuethbir depredations ;''abd the Slitt 
devour what quantities they preaise. By'these '^ft®- 
mies the hef rftigs are cooped up into so close a Vo^ 
that a shovel, or any hollow vessel pWt itild''^tne 
water, takes them up ivithout fartheir trouble, ' '^ 
That body which comes upon our coasts, "begi^ 
tb appear off the Shetland Isles in' April. Tfie^ 
are the forerunners of the grand shoal which dd- 
Bcends in June ; while its arrival is easifyahnouhc^cif, 
hy the number of its greedy attendants, the gannet^ 
-ithe gull, the shark, ^nd the porpoise. When the 
inain body is arrived, its breadth iind de|[)th' Is isUdh 
as to alter the very appearance of th^ totietin. It Is 
divided into distinct columns, of 'five of iijc hiiles in 
length, and three or four broad; whilfe' thfe Water 
t)efore them curls up, as if fbrced <Jtit^ of itt bed. 
Sometimes they sink for tb6 ^pace of ied ttf Rfttkh 
infnuies, then rise again to the stiifU^e ; ' and; in 
Tiright weathei*, reflect' a tariety df splehdid cofenrt, 
iftte a fi«ld^btikpdtigted with pur|)9e/^id> atid)ttiJdf#. 


|^i:<)^e£^e<^lpt^ ; w^, by, nets m94e for, the qccar 
5|9R^ rt^Ji^iftlM?. wwetimes 9J>ov«. two thous^iid barr^b 

flfrP^ff ^^ SM»n4 Isles aw>^eK body .gf thi^ 
^9ft4'ip^'r^J!N^ U di,vjdes^« gpea off to the western 
fp||^^^.lQ^p4i-.W^^ they mept with a second 
^i^fi^i^y; oCdlvidip^. , Tb? oqe.t{t|f;es, to the, Atlantic 
g^hef^ ^^i^ fip(^ y^^\ in that e^eoaive ocean; t^ 
9lhV |ifj?8BaJn/p % Iri^lv »c», %i!&d furaisb.es a. very 
j^piddoj^Ie c^ptufe to tbeina^ivea. 
, t^.^ If^is iffianner,. tbe^berrii^s,. expelled from theff 
jf^^^i^fieaf^aeekr tb9Ae bays and shores wb^e they 
|CapJSmLfQp(tt ^d ,tbe beat defence against their 
jmi^ci&l pursuers. of. the. de^t In general^ the 
jp^j^t inlifd)ih|d shores are tbe places where the largf^r 
aAi^mls ^of the doep are least fond of pursuing^ and 
^ese are chosen hy the herring as an asylum froai 
gieater di^ngecp. . Thua» ^Og the posits of Norway, 
the Crerm^u shprea, and .the northern shores of 
j^rai^ee^ these animals are fomid pinnctual in theif 
Yjjf9itiitjy(>ns. . In theae. .difl[orei>A plapes tb^y.pfodupe 
thjpir j^OT^g; wbicb^ wben come, to some degree of 
ii^iJUurity,.{att9q^ tbei. general j9iO|tions« After the 
^dfSstpicUpn of Aucb nqmbers^ the quantity thai 
^{^mpti ,tp,|retiirn is but small : and. Anderson doubtfi 
^'frb^thef;;tliey.^yer return, < 

, Siufb i^ Uie acconnt given of the; migration of thes^ 
4shes^ by one who^ of all others^ was best a,cquain^d 
TfiKk their history ; and yet many doubts ^rise^. ia 
pfOKf pant..pf the migration. The. most obviouui 
which haSi be^n. made is^ that thpugh suqh numbi^ 
perish in their de$c^t from the nortb^jel;, in coia- 
parisoJi to tboseUiat anrv^ve^^^ie a«<^nnti|^tf i^iAi|;^ 


prqyortkm is not ont tea.mitticNi. Their flegvlul]^ 
JJeaYiag the 9hore also at a stated 4iiBe> WHild. imfil^ 
that they are not in these visits undtf the. .impuUs^ 
iKf necessity, hk hd, thi^e seems one qiromnstancfi 
Ihat shows these animals goveriied by a .dioioe wilAi 
respect (o the shores (hi^ pitch upon ] smd- imp* 
Mindly driven from one shore to another. What 4 
mean is> their fixing upon some shores for several 
seasons, or, indeed, for soveral ages together ; a^d^ 
after having regnlairly visited (hem every year, thf^ 
eapricionsly forsaking them never more to. xebir^i. 
The first great hank for herrings was along. 4b|l 
flhores of Norway. Before the year 1584, 4be 
number of sl»ps fnom all parts of Eoleope that re- 
sorted to that shore, exceeded some thousands. Thf^ 
quantity of herrings that were then assembled there 
waGT such, that a mM who should pill a spear in the 
vrater, as Okms Magnus asserts, would see it stsuB^d 
on end> being 'prevented from felling. Butsotm 
after that period^ these animsils were 49een to desert 
^ Nopw^ fiho^eSj and took up along the Gerroaii 
coast, where the Hanse towns drojve a very great 
^de by their capture and «ale; bat, for aboare a 
century, the herrings have, in a great 4neasui«^ iorr 
safcen them ; mad theU* greatest colonies are a^en ia 
the British Channel, and upoa tbe^^irish'ShoBSS* lit 
is not easy to assign ^ cause for Uhissaeja»ngjly..ca-^ 
pri^ioas desertion; v(4)^ber the^ .n«,aiber:of rtheir 
fipny enemtes> increasing along. th^ni)rtbom'Coaatsra 
mny have terrified the herring tribefrom their former 
Idl^es df resort; or, whether Uher quantity of food 
^ng grepAerin the British Channel, .may notfilhar^ 
thncirtbit^eE^:i» iK^ oasy to detoraiina I. 
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^<«The*Pil8hlftM; Ifibldh'is ft fMi (Hffertiig< Kttie fi^nt 
lli^ herfhi^, hmkes the c^mt bf Cornwall its place 
^^AM\p^ T^B«tt: Their amval on ^faat coast is 
900(1 •^oda!iiifieA4>y their Pendants the birdi^; and 
theiftfgerfehe»; afrd the ^ole cotiMry prepare io 
Mkerthe'Advftntb'g^ of thin trebMre, provMehttUIy 
Ai^wn*befoiie thetai. The natives sometitnes en-^ 
elode a bay of sereml miles extent with their nets^ 
tailed isaines: To defect th^etn in their opetiafions^ 
tha^ wer^mtite yean ago (but I believe they nrci 
Hfteonttntfed) several men placed on eihinenee^ neclr 
the'shore^ caHed kuers, who^ with brooms in (heir 
hHndH; pLve sigtHdis trhere the nets weire to be ex^ 
itetMed/ and where the shoals of fishes lay : thiiir they 
perceived by the colour of the water, which assumed 
a tincture from the shoals beneath. By these means 
tbey sometimes take twelve or fifteen hundred 
barrels of pikhards at a dnm^t : and they place 
fiiem in heaps ^n the "shore. It often happens, that 
tbe^aatftity ^u^t exceeds the scOt or the utensils 
ibr enring %h«m ; tind then ihey are caitied off to 
sttr^fe for the- -purposes of manure. ' This fiAery 
eiisploys not only ^eat numbers of men at sea^ 
traAifng them to naval aiahrs, but also numbers of 
vromen and ebfldren at land/in salting und curlngthe 
fish ; in making boats, nets, ropes, ^n^ cades, for ^ 
purposes €ff taking or fitting them fet 'stiSe. 'The; 
pl>or^aref(fed'with the superfluity dfthbeiipture'; thei 
land is manured with the ofials; the nrerchant fiVMls 
«ft6gain »f cOhfmission, and'hottest^ibmeree ; the 
fiihiftrmafn, a'dontfbrtabte'fifubsistence -Alenh IriAtofI: 
** Ships,*' says Dl". Borlase, ''are dften freigbte* 
^^ hkbei^ 4rttb salt; and into ibrrfgn countries witfr 
'' the fish, eai»^in|^^^ffheisi»m'«irjieiif artof tMl 
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'' tin. The nsiml produce of the number of lkl|ps* 
'' beads exported for ten years^ frgm 1747 to \756 
inclusive^ amounted to near thirty thousand bog^ 
beads each year: every hogshead has amounted, 
'' upon an average^ to the price of one pound thir^ 
teen shillings and three-pence. Thus the money 
paid for pilchards exported^ has annually amouttted 
to near fifty thousand pounds.'" 
Whence these infinite numbers are derived^ still 
remains obscure ; but it will increase our wonder to 
be told^ that so small a fish as the Stickleback^ whiek 
is seldom above two. inches long^ and that one 
would think could easily find support ia any water, 
is yet obliged to colonize^ and leave its native foot 
in search of new habitations. Once every seventh 
or eighth year^ amazing shoals of these appear 
in the river Welkiad^ near Spalding^ and come up 
the stream' forming one great column. They are 
supposed to be multitudes collected in smne of the 
fens^ till overcharged with numbers^ they are perio« 
dically obliged to migrate. An idea may be had-.of 
their numbers^ when we are informed, that a man. 
employed by a fajrmer to take tbem^ for the purpMe 
of manuring his grounds/ has^ got^ for a considerate 
time^ four shillings a day^ by selling them at a half« 
penny a bushel! 

, Thus we see the amazing- pr^pagi^tTOB of fishes 
along our own coasts and rivers ; but their numbers 
bear no proportion to the vast quan);ities found amiong 
the islands of the Indian ocean. The, inhabitants 
of these countries are not. under the necessity .eveft 
of providing instruments for fishing ; it is but going 
down to the .slu;ire^< and there the fish are found in 
great numbers in the plashes that still continue to 
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liaW' watt**"ift them.' Ih some of ihese places 
Hie queftitity is no ^r^at^ that they are left in shoals 
on ^cMe Miirainj^, dried up by the sun^ and their 
jtaN»efc€tiO !i ^ Contribirtes to render tbe country un- 

v^ IVfctts ' poweap *of iftcrMsittg in these animals ex- 
toeds our ideas^ as it would^ in a very short time^ 
outstrip all calculation. A single herrings if suf- 
ftitd to fffififciply unmolested and undiminished for 
tormty yeanr; would show a progeny greater in bulk 
tfcaioi ten wkth globes as that we live upon. But 
hmppiif^th^ toilante of Yuature is exactly preserved; 
andrtheiP'^cotisiltnptioh is equal to (heir fecundity. 
Fw^ tM$f teason r^ are to consider the porpoise^ the 
filMk, ^4)rftbei cod^fish^ not in thd ligtit of plun- 
dbmrGffandYiVak^ but of benefactors to mankind. 
Wit^ut their ai^iifttance the sea would soon be- 
oome o^ietcharged^ with the burthen of its own pro- 
dii0tidii9; and tbat* element^ Which at present dis- 
t«jtetii|s<fataitta'atid plenty to the shbre^ would but 
Ilidi4ivwithvfratm!flitti^n. 

A»^ the' pi'op^gdtion of air fish some degree of 
WMUtnrtlt Re6fn» absolutely necesi^ary^ not only to their 
preBen^alfiwtii, 'but' td the feldvahcement of their pos-* 
tetitf. ^ fTbei* sptawn isr always' deposited in those' 
places where the sun-beams may reach them^ either* 
ai^'tktt) bMtMi* of sifalfow shores, or floating on {he 
fiwfcce4nitetep€r* wafers.* ^'A'smaTl degree of heat' 
aaMMm all the piit*poses of iiicubation, and the ani-' 
nMft4ttlMi Irow Aie egg in its state ofperfect forma- * 
tiWy fiwer to undergb any succeeding change, 

• Y«t ntliljl' have some doubts whether most fish 
comelmnthe^gg completely formed. We know * 
ihiit «»> ali^e'fkt^ (rtbe, and many of the lizard ' 
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kind^ they are produced from the egg in an imper** 
feet form. The tadpole^ or young frog, with its 
enormous head and slender tail^ are well known : 
a species of the lizard also, which is excluded from 
the shell without legs, only acquires them by de-» 
grees^ and not till after some time does it put o0f its 
serpent form. It is probable that some kinds of 
fish in like manner suffer a change ; and though it 
be too inconsiderably to strike the fisherman or the 
inattentive spectator, yerit^makes a very material 
difference to the naturalist, and would perhaps dis- 
arrange his most favourite systems. A slight ake« 
ration in the fins or bones that cover the gills would 
overturn the whole fabric of the most applauded 
ichthyologist ; and yet^ as I observed^ it . is most 
probable that these minute alterations often take 
place. 

As a proof of this, during the month of July, there 
appear near Greenwich innumerable shoals of small 
fishes, which are known to the Londoners by the 
name of White Bait. It is universally agreed that 
they are the young of some fish : they are never 
seen but at this time of the year, and never found 
to have any roe, a circumstance that proves their 
not being come to maturity. The quantity is amaz- 
ing ; and the fish that produces them in such num- 
bers must be in plenty, though it is not yet known 
what that fish is, as they correspond with no other 
species whatever. They most resemble the smelfe 
in form ; and yet they want a fin, which that animal 
is never without. They cannot be the bleak^ as 
they are never found in other rivers where the hieak 
breed in great abundance. It is most probable, 
therefore, that they are the young of some, animal 
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riot -yet come to their perfect form^ and therefore 
reducible to no present system. 

The time that spinous fishes continue in the pea 
18 in proportion to the size of the kind. It is a rule 
that chiefly holds through nature^ that the larger the 
animals are^ the longer tbey continue before exclur 
aion. This^ I say^ holds general through all nature; 
though it is not easy to assign a cause for so well- 
known a truth. It may probably be^ that as all 
large bodies take a longer time to grow hot thaa 
small ones^ so the larger the egg, the longer in- 
fluence of vital warmth it requires to reach througb 
all its recesses^ and to unfold the dormant springs 
tfiat wait to be put into motion. 

The manner in which the eggs of fishes are im- 
pregnated is wholly unknown. All that obviously 
offers is^ that in ponds the sexes are often seea 
together among the long grass at the edge of the 
water ; jthat there they seem to struggle ; and that 
daring this time they are in a state of suffering ; 
they grow thin ; they los€f their appetite^ and their 
flesh becomes flabby ; the scales of some grow 
roughs and they lose their lustre. On the contrary, 
v^hen the time of coupling is oyer^ their appetite 
returns ; they re-assume their natural agility^ and 
th^r scales become brilliant and beautiful. 

Although the usual way with spinous fishes is to 
produce by spawn ; yet there are some^ such as the 
eel and the blenny^ that are known to bring forth 
their young alive. Bowlker^ who has written a 
treatise upon fishing, seems to determine the ques- 
tion relative to the viviparous production of eels^, 
upon the authority of one or two credible witnesses. 
An eel, opened in the presence of several persons 
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of credit, was found to have an infinite number c| 
little creatures, closely wrapped up together in 9 
lump about the size of a nutmeg, which being put 
into a bason of water, soon separated, and swam 
about : yet still, whether these may not have been 
worms generated in the animal's body, remains a 
doubt ; for there are scarcely any fishes that are not 
infested with worms in that manner.* 

With respect to the growth of fishes, it is ob- 
served, that among carps, particularly the first year« 
they grow to about the size of the leaf of a willow- 
tree ; at two years, they are about four inches long. 
/They grow but one inch more the third season, 
which is five inches. Those of four years q]4 lure. 
about six inches ; and seven after the fifth. From 
that to eight years old they are found to be large in 
proportion to the goodness of the pond, from eight, 
to twelve inches. With regard to sea-fish, the fifther- 
men assure us that a fish must be six yeara old be-^ 
fore it is fit to be served up to table. They instaiieOt 
it in the growth of a mackarel. They assure us 
that those a year old are as large as one's finger; 
that those of two years are about twice that length,; 
at three and four years, they are that small kind of 
mackarel that have neither milts nor roes ; and ber 
tween five and six, they are those full-grown fish, 
that are served up to our tables. In the same man- 
ner, with regard to flat fishes^ they tell us that th^. 

[* The £e], it is bov known, is viviparotis. It produces iu 
numerous young during the decline of ^unimer : thesQ are very 
small at their first exclusion. This fish often wanders about 
nieadows in search of snails, and other food; and, according 
to Dr. Anderson, young Eels will often migrate across ladd, in 
great shoals, from one part of a rircfr to anothor.} ^ > . 
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torbot and barbel at one year are about the ^ize of 
a crown piece ; the second year as large as the palm 
of one's band ; and at the fifth and sixth year^ they 
are large enough to be served up to table. Thus it 
appears that fish are a considerable time in coming 
to their ftill growth^ and that they are a long time 
destroyed before it comes to their turn to be de- 
stroy ers. * 

AH fish live upon each other, in some state of 
their existence. Those with the largest mouths^ 
attack and devour the larger kinds ; those whose 
mouths are lesd^ lie in wait for the smaller fry ; and 
even these chiefly subsist upon spawn. Of those 
which live in the ocean, of the spinous kinds, the 
Dorado is the most voracious. This is chiefly found 
in the tropical climates ; and is at once the most 
active^ and the most beautiful of the finny region. 
It is about six feM long ; the back all over enamelled 
with spots of a bluish green and silver ; the tail 
and fins of a gold colour ; and all have a brilliancy 
of tint, tbat nothing but Nature's pencil can attain 
to : the eyes are placed on each side of the head, 
large and beautiful, surrounded with circles of 
shining gold. In the seas where they 9re found, 
these fish are always in motion, and play round 
ships in full sail, with ease and security : for ever 
either pursuing or pursued, they are seen continually 
in a state of warfare ; either defending them^ 
selves against the shark, or darting after the smaller 
fishes. Of all others, the Flying- fish most abounds 
in these seas ; and as it is a small animal, seldom 
growing above the size of a herring, it is chiefly 

* Trait6 des Pfiches, par Monsieur Duhamel. Sect. 8. 
p. 100. 
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soug'ht by the dorado. Nature has furnished «b€h 
respectively with the powers of pursuit arid evasion. 
The dorado being above six feet long, yet not 
thicker than a salmon^ and furnished with* a fnll 
complement of fins^ cuts its way through the water 
with amazing rapidity : on the other harid^' the 
flying-fish is furnished with two pair of fins long^er 
than the body^ and these also moved by a stron^r 
set of muscles than any other. This equality of 
power seems to furnish one of the most entertiain- 
ing spectacles those seas can exhibit. The efforts 
to seize on the one side^ and the arts of escaping 
on the other, are perfectly amusing. The dorado is 
seen^ upon this occasion^ darting after its prey^ 
which will not leave the water, while it has the ad- 
vantage of swimming, in the beginning of the chasei. 
But, like a hunted hare, being tired at last, it then 
has recourse to another expedient for safety, by 
flight. The long fins, which began to grow useless 
in the water, are now exerted in a different manner 
and different direction to that in which they w€^re 
employed in swimming : by this means the timid 
little animal rises from the water, and flutters over 
its surface, for two or three hundred yards, till the 
inuscles employed in moving the wings are en- 
feebled by that particular manner of exertion. By 
this time, however, they have acquired a fresh power 
of renewing their efforts in the water, and the ani- 
mal is capable of proceeding with some velocity by 
swimniing : still, however, the active enemy ke^ps 
it in* view, and drives it again from the deep ; till, 
at length, the poor little creature is seen to dart to 
shorter distances, to flutter with greater effort, and 
to drop down at last into the mouth of its fierce 
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li^iirsueffi. But not the dorado alone, all animated 
nature fieems combined against this little fish^ which 
fieems possessed of double powers, only to be sub- 
ject to greater dangers. For though it should 
escape from its enemies of the deep, yet the tropic- 
bird and the albatross are for ever upon the wing 
4o «eize it. Thus pursued in either element, it 
sometimes seeks refuge from a new enemy ; and it 
is not unfrequent for whole shoals of them to fall 
on ship-board, where they furnish man with an ob- 
ject of useless curiosity. 

The warfare in fresh-water is not carried on with 
such destructive activity ; nor are the inhabitants 
of that element so numerous. It would seem that 
there is something more favourable to the .fecundity 
of fishes in the ocean, than in an element less im- 
pregnated with salt. It has been the opinion of 
some philosophers, that all fish are natives of that 
great reservoir ; and that only colonies have been 
sent up rivers, either through accident, or the neces- 
sity of procuring subsistence. They have been 
led to this opinion by the superior fecundity of sea- 
fish, which breed twenty to one ; as well as by their 
superiority in strength and size, over those of the 
same kind found in lakes and rivers. This is a 
matter too remotely speculative to be worth pur- 
suing ; but certain it is, that, in fresh water, fishes 
seem to abate much of their courage and rapacity ; 
pursue each other with less violence, and seem to 
be less powerfully actuated by all their appetites. 
The greediness with which sea fish devour the bait 
is prodigious, if compared with the manner they 
take it in fresh water. The lines of such fishermen 
as go off to sea, are coarse, thick, and clumsy, com- 
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pared to what are used by those who fish at. 
Their baits are seldom more than a piece of a &sh, 
or the flesh of some quadruped, stuck on the hook 
in a bungling manner ; and scarcely any art is em- 
ployed to conceal the deception. But it is other- 
wise in fresh water : the lines must often be drawa 
to a hair-like fineness ; they must be tinctured of 
the peculiar colour of the stream ; the bait must be 
formed with the nicest art^ and even^ if possible^ to 
exceed the perfection of Nature ; yet still the fishes 
approach it with diffidence^ and often swim rouod it 
with disdain. The cod, on the banks of Newfound- 
land, the instant the hook, which is only baited with 
the guts of the animal last taken, is dropped into 
the water, darts to it at once, and the fishermen 
have but to pull up as fast as they throw down. 
But it is otherwise with those who fish in fresh 
water, they must wait whole hours in fruitless 
expectation ; and the patience of a fisherman is 
proverbial among us. 

This comparative neglect of food, which is found 
in all the tribes of fresh-water fishes, renders them 
less turbulent and less destructive among each other. 
Of all these the Pike is most active and voracious ; 
and our poets, whose business it is to observe the 
surface of Nature, have called it the tyrant of the 
watery plain. In fact, in proportion to its stren^h 
and celerity, the pike does some mischief; but 
what are its efforts, compared to those of the 
cachalot or the shark ! they resemble the petty 
depredations of a robber, put in competition with 
the ravages of a conqueror ! However, the pike wiU 
attack every fish less than itself; and it is some-^ 
times seen choaked, by attempting to swallow such 
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as are toa large a morsel. It is immaterial of what 
species the animal it pursues appears to be^ whether 
of another or its own ; all are indiscriminately de- 
voured; so that every fish owes its safety to its 
minuteness^ its celerity^ or its courage : nor does the 
pike confine itself to feed on fish and frogs ; it will 
draw down the water-rat and the young ducks^ as 
they are swimming about. Gesner tells us of a 
mule that stooped to drink in the water^ when a 
famished pike^ that was near^ seized it by the nose^ 
nor was it disengaged till the beast flung it on shore. 
So great is their rapacity^ that they will contend 
with the otter for his prey^ and even endeavour to 
force it from him. For this reason it is dreaded by 
all other fish ; and the small ones show the same 
uneasiness and detestation at the presence of ttieir 
tyrant^ as the little birds do at the sight of a hawk 
or an owl. When the pike lies asleep near the 
surface^ as is frequently the case^ the lesser fish are 
often observed to swim around it in vast numbers^ 
with a mixture of caution and terror. 

The other tribes of fresh-water fish are much in* 
ferior to this animal in courage and rapacity : they 
chiefly subsist upon worms and insects^ pursuing 
them at the bottom^ or jumping after them to the 
surface of the water. In winter- also^ their appetite 
seems entirely to forsake them ; at least they con- 
tinue in so torpid a state, that few baits will tempt 
them to their destruction. At that season, they 
forsake the shallow waters, and seek those deep, 
holes to be found in every river, where they con- 
tinue for days together, without ever appearing to 
move. The cold seems to affect them ; for at that 
time they fie clo&e to the l^ottom^ where the water 
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is most warm^ and seldom venture out except the 
day be peculiarly fine^ and the shallows at the edges 
of the stream become tepefied by the powerful rays 
of the sun. Indeed^ I have been assured^ that 
some fishes may be rendered so torpid by the cold^ 
in the northern rivers^ as to be frozen up, in the 
great masses of ice^ in which they continue for 
several months together, seemingly without life or 
sensation, the prisoners of congelation, and waiting 
the approach of a warmer sun, to restore them at 
once to life and liberty. Thus that cheerful lumi- 
nary not only distributes health and vegetation to 
the productions of the earth, but is ardently sought 
even by the gelid inhabitants of the water. 

As fish are enemies one to another, so each 
species is infested with worms of different kinds 
peculiar to itself. The great fish abound with them ; 
and the little ones are not entirely free. These 
troublesome vermin lodge themselves either in the 
jaws, and the intestines internally, or near the 
fins without. When fish are healthy and fat, they 
are not much annoyed by them ; but in winter, 
when they are lean or sickly, they then sufier very 
much. 

Nor does the reputed longevity of this class secure 
them from their peculiar disorders. They are not 
only afiected by too much cold, but there are fre- 
quently certain dispositions of the element in which 
they reside, unfavourable to their health and propa- 
gation. Some ponds they will not breed in, how- 
ever artfully disposed for supplying them with fresh 
recruits of water, as well as provision. In some 
seasons they are found to feel epidemic disorders, 
and are seen dead by the water-side, without any 
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apparent cause ; yet still they are animals^ of all 
^tbers^ the most vivadoQs^ and they often live and 
subsist upon such substances as are poisonous to the 
mbre perfect classes of animated nature. 
' it is not easy to determine whether the poisonous 
qualities which many of them are found to possess^ 
either when they wound our bodies externally with 
Iheir' spines^ or when they are unwarily eaten at 
our table^ arise from this cause. That numbers 
of fishes inflict poisonous wounds^ in the opinion of 
many^ cannot be doubted. The concurrent testi* 
mony' of mankind^ they think sufficient to con- 
tradict any reasonings upon this head^ taken from 
anatomical inspection. The great pain that is felt 
from the sting given by the back fin of the weever; 
bears no proportion to the smallness of the instru- 
ment that inflicts the wound. How the poison is 
preserved^ or how it is conveyed by the animal^ it 
is not in our power to perceive : but its actual 
existence has been often attested by painful expe- 
rience. In this instance we must decline conjee* 
ture^ satisfied with history. 

The fact of their being poisonous when eaten^ is 
equally notorious; and the cause equally inscru- 
table. My poor worthy friend. Dr. Grainger, who 
resided for many years at St. Christopher's, assured 
me, that of the fish caught, of the same kind, at 
one end of the island, some were the best and most 
wholesome in the world ; while others, taken at a 
different end, were always dangerous, and most com- 
monly fatal. We have a paper in the Philosophical 
Transactions, giving an account of the poisonous 
qualities of those found at New Providence, one of 
jUie Bahama islands. The author there assures us^ 
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that the greatest part of the fish of ihat dretiry coasC 
are all of a deadly nature ; their smaller eflEect* 
being to bring on a terrible pain in the joints^ ^hich^ 
if terminating favourably^ leaves the patient "ivitb- 
out any appetite for several diatys after. It is not 
those of the most deformed figure^ or the most 
frightful to look at^ that are alone to be dreaded ; 
all kinds^ at different times^ are alike dangerous ; 
and the same species which has this day served 
for nourishment^ is the next^ if tried> found to be 
fatal ! 

This noxious quality has given rise to much spe^ 
culation^ and many conjectures. Some have sup^ 
posed it to arise from the fishes on these shores 
eating of the manchineel apple^ a deadly vegetable 
poison, that sometimes grows pendant over the sea; 
but the quantity of those trees growing in this 
manner, bears no proportion to the extensive infec^ 
tion of the fish. Labat has ascribed it to their 
eating the galley-fish, which is itself modt potenUy 
poisonous : but this only removes our wonder a little 
farther back; for it may be asked^ with as just a 
cause for curiosity, how comes the galley-fish itself 
to procure its noxious qualities? Others have 
ascribed the poison of these fishes to their feeding 
upon copperas beds : but I do not know of any 
copper-mines found in America. In short, as we 
cannot describe the alembic by which the rattle- 
snake distils its malignity, nor the process by which 
the scorpion, that lives among roses, converts their 
sweets to venom, so we cannot discover the manner 
by which fishes become thus dangerous; and it 
is well for us of Europe that we can thus wonder 
in security. It is certain that^ with us^ if fishesi. 
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such as carp or tench^ acquire any disagreeable 
flavour from the lakes in which they have been bred^ 
this can be removed^ by their being kept some time 
in finer and better water : there they soon clear away 
all those disagreeable qualities their flesh had con- 
tracted^ and become as delicate as if they had been 
always fed in the most cleanly manner. But this 
expedient is with us rather the precaution of luxury, 
than the effect of fear : we have nothing to dread 
from the noxious qualities of our fish ; for all the 
animals our waters furnish are wholesome. 

Happy England ! where the sea furnishes an abun- 
dant and luxurious repast, and the fresh waters an 
innocent and harmless pastime ; where the angler, 
in cheerful solitude, strolls by the edge of the stream, 
and fears neither the coiled snake, nor the lurking 
crocodile ; where he can retire at night, with his 
few trouts, to borrow the pretty description of old 
Walton, to some friendly cottage, where the land- 
lady is good, and the daughter innocent and beau- 
tiful ; where the room is cleanly, with lavender in 
the sheets, and twenty ballads stuck about the wall ! 
' There he can enjoy the company of a talkative bro- 
I ther sportsman, have his trouts dressed for supper, 
^ tell tales, sing old tunes, or make a catch ! There 
i he can talk of the wonders of Nature with learned 
I admiration, or find some harmless sport to content 
him, and pass away. a little time, without ofience to 
I God, or injury to man ! 
I 
I 
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CHAP. I 

V 

/ 

Of the Division of Shell Fish* 

J.N describing the inhabitants of the water^ a class 
of animals occur^ that mankind^ from the place of 
their residence^ have been content to call fish ; biit 
that naturalists^ from their formation^ have justly 
agreed to be unworthy of the name. Indeed^ the 
affinity many of this kind bear to the insect tribe^ 
may very well plead for the historian who ranks 
them rather as insects. However^ the commoni 
language of a country must not be slightly in* 
vaded ; the names of things may remain^ if tbephilo* 
sopher be careful to give precision to our ideas of 
them. 

There are two classes of animals^ therefore^ in- 
habiting the water^ which commonly receive the 
name of fishes^ entirely different from those we 
have been describing, and also very distinct from 
each other. These are divided by naturalists into 
Grustaceotts and Testaceous animals ; both, totally 
unlike fishes to appearance^ seem to invert thii 
order of nature ; and as those have their bones on 
the inside, and their muscles hung upon them for 
the purposes of life and motion^' these, on the con- 
trary, have all their bony parts on the* outside, and 
all their muscles within. Not to talk mysteriously 
— all who have seen a lobster or an oyster, perceive 
that the shell in these bears a strong analogy to the 
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l>pneB of other animals ; and tbat^ by (liese aheDs^ the 
animal is sustained and defended. 

Crustaceous fish^ such as the crab and the lob- 
ster^ have a shelly not quite of a stony hardness^ but 
rather resembling a firm crust, and in some mea- 
sure capable of yielding. Testaceous fishes^ snch 
as the oyster or codde, are furnished with a shell 
of a stony hardness ; very brittle, and incapable 
Qf yi^ing. Of the crastaceous kinds tte the 
iiobster^ the Crab, and the Tortoise ; of the tes* 
taceous, that numeHHis tribe of Oy^tars, Muscks, 
Cockles^ aad Sea Sbails, which offer with infinite 
variety. 

The crusfBceous tribe seem to hdd the midifle 
lank between fishes, properly so called, and these 
9naU^e animals that receive the name of testaceous 
fishes. Their muscles are rtrong and finn> as in the 
former ; tfaeiir sh^ is self*produced, as among the 
latter. They have motion^ and hunt for food with 
great avidity, like the former. They are incapa* 
Ue of swittimng, but cfeep along the bottom^ like 
the latter : in shorty they £offai the link that unites 
these two qbsses^i that seem m very opposite in their 

natiiresk 
Of testaeeoifts fishes we wtU spes^ hereafter. As 
, to anipnab ^ the crii«taeeoiis Idod, they are very 
oamevousA their figure offers a hundred varieties : 
bi|t as te tUmt nature, they are obviously divided 
into two very distiMt kinds, differing in their habits 
aad their conformation. The chief of one kind is 
the liObster ; Ae ehief of the other, the Tortoise. 
Under the Lobsiiev we rank the Prawn, the Cray 
Fishj the Shrimp^ iheSea Cinh> the LaodCrafa^ and 
aU diseir vari^iet. Under tlie Sea Tortoise, the 
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€rwfUieisou9 Ammtds of the Lobster KimL 

JCXOWEVER different in figure the Lobster au^ 
the Crab may seem^ their jnanners and conforuia- 
tioi) are nearly the ^ame! With all th^ voracious 
appetites of fishes^ they are condemned to tead an 
insect li£e at the bottom of th£ water ; and (hou^ 
preiiiBed by continual hunger, they are oftfen obliged 
to wait till accident brings them their prey. iPhouffh' 
without any warmth in their bodies^ or even with- 
out red blood circulating through their v'elns, they 
are animals wonderfully voracious. Whatever they 
seize upon that has life^ is sure to perish^ though 
never so well defended ; they even devour each 
other : and^ to increase our surprise still more^ they 
may^ in some measure^ be said to eat themselves ; 
as they change their shell and their stomach every 
year^ and their old stomach is generally the first 
morsel that serves to glut the new.* 

The Lobster is an animal of so extraordinary^ a 
form^ that those who first see it are apt to mistake 

[[* That Lobsters and Crabs change their stomachs ahnudly^ 
dpes not ap()ear t9 hsve been aseertairicfd as a fkdi but at ijh^ 
ttei^ dialfli#fllrtifwii8 Kmnetetkoa^ kM>ir^ in tks iboya ty Hi* 
mmieff %^bfi ef ^ are fewid in Aeir 
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the head for the tail ; but it is soon discovered that 
the animal moves with its claws foremost ; and that 
the part which plays within itself by joints^ like a 
coat of armour^ is the tail. The two §;reat claws^ 
are the lobster's instruments of provision and 
defence ; these^ by opening like a pair of nippers^ 
have great strength^ and take a firm hold ; they 
are usually notched like a saw^ which still more 
increases their tenacity. Beside these powerful in-^ 
struments^ which may be considered as arms^ the 
lobster has eight legs^ four on each side ; and these, 
with the tail^ serve to give the animal its progressive 
and sideling motion* Between the two claws is 
the animal's head, very small, and furnished with 
eyes that seem like two black horny specks on 
each side ; and these it has a power of advancing 
out of the socket, and drawing in at pleasure. The 
mouth, like that of insects, opens the long way of 
the body; not crossways as with man, and the 
higher race of animals. It is furnished with two 
teeth for the comminution of its food ; but as these 
are not sufficient, it has three more in the stomach ; 
one on each side and the other below. Between 
the two teeth there is a fleshy substance, in the 
shape of a tongue. The intestines consist of one 
long bowel, which reaches from the mouth to the 
vent ; but what this animal differs in from all others^ 
is, that the spinal marrow is in the breast-bone. It 
IS "^furnished with two long feelers or horns that 
issue on each side of the head, that seem to correct 
the dimness of its sight, and apprize the animal of 
its danger, or of its prey. The tail, or that jointed 
instrument at the^other end, is the grand instrument 
of motion ; and with this it can raise itself in the 
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water. Under this we usually see lodged the spawn, 
in great abundance ; every pea adheriog to the next 
by a. very fine filament^ which is scarcely perceivable. 
Every lobster is an hermaphrodite^ and is Buppo£ie4 
to be self-impregnated !* The ovary, or place where 
the spawn is first produced, is backwards, toward 
the tail, where a red substance, is always fpund, and 
which is nothing but a cluster of peas, that are yet 
too small for exclusion. From this receptacle there 
go two canals, that open on each side at the jointures 
of the shell, at the belly ; and through these passages 
the peas descend to be excluded, and placed under 
the tail, where the animal preserves them from 
danger for some time, until they come to maturity ; 
when, being furnished with limbs and motion, they 
drop off into the water. 

When the young lobsters leave the parent, they 
immediately seek for refuge in the smallest clefts of 
rocks, and in such-like crevices at the bottom of the 
sea, where th6 entrance is but small, and the 
opening can be easily defended. There, without 
seeming to take any food, they grow larger in a few 
weeks time, from the mere accidental substances 
which the water washes to th^ir retreats. By this 
time also they acquire a hard, firm shell, which 
furnishes them with both offensive and defensive 
armour. They then begin to issue from their for- 
tresses, and boldly creep along the bottom, in hopes 
of meeting with more diminutive plunder. The 
jBpawn of fish, the smaller animals of their own kind, 

[• The animals of this tribe are by no means hermaphrodites, 
but are fouad distincyy male and female. The eggs are deposited 
under the tail of the females, which for that purpose is oflen much 
broader than that of the males.] 
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dbiefly Hit wprms ttMit kMpal the bottom of thriM^ 
Mppfy them itkb plenty. Tbcy ktep m thit 
mi^iuief €)d8d aiMng the focks, busily employed ni 
9cr&tcbiAg up Uie dand with their ck^rs for wormfl, 
er surpriMBg such heedless animak as fall witbiii 
their graip : thua they b^Te tittle to apprehend^^ 
except fron» each ether : for in them^, as among 
fishes^ the large af e the most fomiidable ct ail other 
enemies to the small. 

But this life oi abundance and seeurity la soon t0 
have a most dangerous ifiterraptkm : for the body 
cf the lobster sivR continoing to increase^ iirhile its 
shell remains inaltera^bly the same^ the animal 
becomes too large for its habitation, and Imprisotied 
within the cfust that it has naturally gathered round 
it^ there comes on a necessity of getting free. Tbe 
young of tills hind, th^*eft>re> thirf grow faster^ as I 
am assured- by ti^ fishermen^ change th^r abdl 
oftener than the old^ who come to their fhll growth^ 
and who remain in the same shell often f6t two years 
together. In general, howerer^ all these animak 
eharige their shell once a year ; and this is not only 
a most painful operation;, but also subjeds them to 
ef?6ry danger. Their moulting season is gen^^alfy 
about the beginning of summer ; at which time their 
load id in plenty^ and their strength and vigour in 
the highest perfection. But soon all their activity 
ceases; they are seen forsaking the open parts of 
tile deep) and seeking some retired situa4;ion among 
the rocks^ or some outlet where they may remain 
in safety from the attacks of their various enemies. 
For some days before their change, the animal dis- 
continues its usual voraciousness ; it is no longer 
seen laboriously harrowi{[)g up the sand at the 
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bottom^ or fighting wiih others of its kind^ or httnting 
jte pirey ; it lies torpid and motionless^ as if in 
iuixious expectation of the approaching change. Jnst 
before easting its shelly it throws itself npon its back^ 
strikes its claws against ea^h other^ and every limb 
seems to tremble ; its feelers are agitated^ and the 
whole body is in violent motion ; it then swells itself 
in an unusnal manner^ and at last the shelt is seen 
beginning to divide at its junctures ; particularly it 
c^ens at the junctures of the belly^ where like a 
pair of jumps^ it was before but seemingly united. 
It also seems turned inside out ; and its stomach 
comes away with its shell. After this^ by the same 
operation^ it disengages itself of the claws^ which 
b«urst at the joints ; the animal^ with a tremulous 
motion^ casting them off as a man would kick off 
a boot that was too big for him. 

Thus^ in a short time^ this wonderftil creature 
finds itself at libertjN; but in so weak and enfeebled 
a statCj that it continues for several hours motionless^ 
Indeed, so violent and painful is the operation, that 
many of them die under it : and those which mr* 
vive are in such a weakly state for some time, that 
they neither take food nojr venture from their re* 
treats. Immediately after this change, they have 
not only the softness, but the timidity of a worm. 
Every animal of the deep is then a powerful enemy, 
which they can neither escape nor oppose; and 
this, in fact, is the time when the dog-fish, the cod^ 
and the ray, devour them by hundreds. But this 
state of defenceless imbecility continues for a very 
short timej the animal, in less than two days, is seen 
to have the skin that covered its body grown almost 
as bard as before ; Us appetite is seen to increase ; 
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end^ strange to 'behold ! the firrt object that tempte 
its gluttony^ is its own stomachy which it so lately 
was disengaged from. This it devours with great 
eagerness ; and some time after eats even its former 
shell. In about forty-eight hours^ in proportion to 
the animal's health and strength^ the new shell is 
perfectly formed, and as hard as that which was but 
just thrown aside. 

To contribute to the speedy growth of the shelL 
it is supposed by some that the lobster is supplied 
with a very extraordinary concretion within its 
body^ that is converted into the shelly substance. 
It is a chalky substance^ found in the lower part 
of the stomach of all lobsters^ improperly called 
crab's-eyes^ and sold under that title in the ishops. 
About the time the lobster quits its shelly the teeth 
in its stomach break these stones to pieces^ and the 
fluids contained therein dissolve them. This fluids 
which still remains in the new stomachy is thought 
to -be replete with a petrifying quality^ proper for 
forming a new shell : however^ the concreting power 
that first formed these^ shows a sufficient power in 
the animal to produce also the shell; and it is 
going but a short way in the causes of things^ 
when we attempt to explain one wonder by an- 
other. 

When the lobster is completely equipped in its 
new shelly it then appears how much it has grown 
in the space of a very few days; the dimensions of 
the old shell being compared with those of the new^ 
it will be found that the creature is increased above 
a third in its size ; and^ like a boy that has outgrown 
bis clothes^ it seems wonderful how the deserted shell 
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vrM able to tontaia so great an animal as entirely 
fills up the new. 

: The creature thus furnished^ not only with a ooiiih 
plete coverings but also a greater share of strength 
and courage^ ventures more boldly among the ani-i* 
mals at bottom ; and not a week passes that in its 
combats it does not suffer some mutilation. A>joint^ 
or even a whole claw^ is sometimes snapped off in 
these encounters. At certain seasons of the year 
these animals h^yer meet eadh other without an 
engagement. In these^ to dome off with the loss of 
a leg, or even a claw^ is considered as no great 
calamity ; the victor carries off the spoil to feast upon 
at his leisure^ while the other retires from the defeat 
to wait for a thorough repair. This repair is not 
long in procuring. From the place where the joint 
of the claw was cut away^ is. seen in a most surpris- 
ing manner to burgeon out the beginning of a new 
claw. This^ if observed^ at first is small and tender, 
but grows^ in the space of three weeks^ to be almost 
as large and as powerful as the old one. I say 
almost as large^ for it never arrives to the full size ; 
and this is the reason we generally find the clawa 
of the lobsters of unequal magnitude. 
• After what has thus been described, let us pause 
a little to reflect on the wonders this extraordinary 
creature offers to our imagination ! An animal with- 
out bones on the inside, yet furnished with a stomach 
capable of digesting the hardest substances, the shells 
of muscles, of oysters, and even its own ; an aaimai 
gaining a new stomach and a new shell at stated 
intervals ! Furnished with the instruments of gene* 
ration double in both sexes ; and yet with an appa*^ 
rent . incapacity df uniting ! Without red blood 
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eirevhting through the body^ and yet appanei^y 
Tigorous and active ! But most' strange of aU^ an 
animal endowed with a ?ital principle that furnishes 
out sudi limbs as have been cut away ; and ke^s 
it eontinually combating^ though in constant repair 
to renew its engagements ! These are but a smaH 
part oi the wonders of the deep^ where Nature 
wportM without a spectator ! 

Of this extraordinary^ yet well-known animal 
there are many varieties^ with some differences in 
the ckws^ but little in the habits or conformation. 
It is found above three feet long ; and if we may 
admit the shrimp and the prawn into the class^ though 
unfurnished with claws^ it is seen not above an inch. 
These all live in the water^ and can bear its ab- 
sence for but a few hours. The shell is black when 
taken out of the water^ but turns red by boiling. 
The most common way of taking the lobster is in a 
basket^ or pot^ as the fishermen call it^ made of 
wicker-work, in which they put the bait^ and then 
Uirow it to the bottom of the sea^ in six or ten 
fathom water. The loli^ters creep into this for tiie 
sake of the bait^ but are not able to get out again. 
The river craw-fish differs little from the lobitw^ 
but that the one will live only in fresh water^ anc}^ 
the other will thrive only in the sea. 

The Crab is an animal found equally in fresh and 
salt water ; as well upon land a« in the ocean. In 
shape it differs very much from the lobster^ but 
entirely resembles it in habits and conformation. 
The tail in this animal is not so apparent as in the 
former^ being that broad flap that seems to cover a 
part of the belly^ and when lifted discovers the peas 
i»r spawn, situated there in great abundance. It 
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i.Thc Wok-l CraV. 
2.Thc River Crab. 
a.The ScaLobfter. 
4.Tlie LobCter Crab. 
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Mtemblei Ik^ lofarte^ kt the number of ite t\kw§, 
which »re two ; and its leg^ which are ei^^ fow mi 
either tide. Uke Xht lobeter^ it is a hold^ vomeiovB 
animal ; and such an enmity di> crabu bear Meh 
other^ that those who carry them for sale to market^ 
often tie their claws wi(l> strings to prevei^t their 
fighting and maiBitng themselves by the way. la 
short, it resembles the lobsrter in every thing but the 
amassing bulk of its body compared to the sice of its 
head and the length of its intestines;, which have 
many convolutions. 

As the crab^ however^ is found upon land as well 
as in the water^ the peculiarity of its situation prc^- 
duces a difference in its habitudes, whiefa it is 
proper to describe. The Land Crab is found in 
some of the warmer regions of Europe^ and in great 
abundance in all the tropical climates In Africa and 
America. They are of various kinds, and endued 
with various pn^;>e*ties ; some being healthful^ de- 
licious^ and nourishing food ; others poisonous or 
malignant to the last degree ; some are net above 
half an inch broad, others are fomid a foot over ; 
some are of a dirty brown, and others beautifully 
mottled. That animal called the Violet Crab of 
the Caribbee Islands^ is the most noted^ both for 
it» shape^ the detieacy of its fleshy and thesmgularity 
of iti manners. 

The Violet Crab somewhat resembles two han^ 
cut through the middle lind joined together ; for 
each side looks like four fingers, and tire two nip- 
pers or claws resembfe the thumbs. AH the rest 
of the body is covered with a shell as hrge as a 
man's hand, and bunched in the middle^ on the 
fore-part of which tfiere are two long eyes of the 
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9126 of a grain of barley^ as transparent as cr^rstal 
and as hard as horn. A little below these isfbe 
mouthy covered with a sort of barbs^ nnder which 
there are two broad sharp teeth as white as snow. 
They are not placed^ as in other animals^ cross- 
ways^ but in the opposite direction^ not much un- 
like the blades of a pair of scissars. With these 
teeth they can easily cat leaves^ fruits^ and rotten 
woodj which is their usual food. But their principal 
instrument for cutting and seizing their food is 
their nippers, which catch such a hold^ that the 
animal loses the limb sooner than its grasp, and 
is often seen scampering off, having left its claw 
still holding fast upon the enemy. The faithful 
claw seems to perform its duty, and keeps for above 
a minute fastened upon the finger, while the crab 
is making off.* In fact it loses no great matter by 
leaving a leg or an arm, for they soon grow again, 
and the animal is found as perfect as before. 

This, however, is the least surprising part of this 
creature's history : and what I am going to relate, 
were it not as ^11 known and as confidently con- 
firmed as any other circumstance in natural history, 
might well stagger our belief. These animals live 
not only in a kind of orderly society in their retreats 
in the mountains, but regularly once a year march 
down to the sea-side in a body of some millions at 
a time. As they multiply in great numbers, they 
choose the months of April or May to begin their 
expedition ; and then sally out by thousands from 
the stumps of hollow trees, from the clefts of rocks, 
and from the holes which they dig for themselves 

..: * Brawn*f Jamaicay p. 425. 
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tinder the sdrface of the earth. At that tkne the^ 
whole ground is covered with this band of. adven- 
turers ; there is no setting down one's foot without 
treading upon them.* ^The sea is their jrface of des<- 
tination^ and to that they direct their march witii 
right-lined precision. No geometrician could send 
them to their destined station by a shorter cowse; 
they neither turn to the right or left^ whatever obr 
stacles intervene; and even if th^ meet with*, a 
bousey they will attempt tO' scale the walk ! to 
keep the unbroken tenour of their way. But though 
this be the general order of their route^ they upon 
dther occasions are compelled to conform to. the 
face of the country ; and if it be intersected by 
rivers^ they are then seen to wind along the course 
ef the stream. The procession sets forward from 
the mountains with the regularity of an army under 
the guidance of an experienced commander. They 
are commonly divided into three battalions; of 
which^ the first consists of the strongest and boldest 
roales^ that^ like pioneers^ march forward to clear 
the route and face the greatest dangers. These 
are often obliged to halt for want of rain^ and go 
into the most convenient encampment till the 
weather changes. The main body of the army is 
composed of females^ which never leave the moun- 
tains till the rain is set in for some time^ and then 
descend in regular battalia^ being formed into 
columns of fifty paces broad^ and three miles deep^ 
and so close that they almost cover the ground. 
Three or four days after this the rear-guard fdlows ; 
a straggling undisciplined tribe^ consisting of males 

* Labali Voyage aux Isles Fra&$oises> vol. ii. p. 221. 


m A HIBTOIY OF 

wsA knBltB, bnl neitiier w robust imr so nmu- 
voos as the former. The night is their chief tioH 
of pioeeeding ; but if it rains by day, they da iigt 
fell to profit by the occasion ; and they continaa 
to move forward in their slow aniform raaon^. 
When the sun shiiies and is hot upon the aurft^ 
of the gronnd, they then make an universal halt, 
and wait till the cool of the eyening. Whea thejf 
are terrified^ they march back in a confused 4tt- 
otderly manner, holding up their nippers^ wJA 
which thejT sometimei. tear d9f a piece of the Ak, 
aad then leave die weapon where they inflicted die 
wound. They even try to intimidate their ooemeB; 
fior they often clatter their nippers together^ aa if I 
were to Areaten those that come to disturb thesii 
Bsit though they thus strive to be formidi^le to oiaij 
they are much, more so to each other ; for they Btt 
possessed of one anost unsocial property, which k 
that if any of them by accident is maimed in s^cb a 
manner as to be incapaUle of proceedingj the restliS 
upon and devour it on tbeapot^ and theo puisw 
their journey. 

When after a &tiguing march, aed escaping i 
thousand dmoigers^ (for they are sometimes thM 
months in getting to the shore,) they have arrived «i 
their destined port, they prepare to caat th^r a|^wa. 
The peae are as yet within their bodjw, and not as- 
eluded, as . is, usual in animals of this kind, uada 
the tail ; for the creature waits for the benefit o^ tki 
sea- water to help the delivery. For this purfM^se^ tin 
crab has no sooner reached the shon^ thM itesigei^ 
goes to the edge of Ae w^er, and lets the w«f 4 
wash over its body two or three times. This seeoi 
only a preparation for bringing their ^j^wm M 
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HMtirHy ; lor without btthfx delay ^bey wiAdbmr 

to aefik a lodging upon knd : in tfae mean iiioe^ tito 

«pawn grows larger^ h exdaded out of the body^ 

and sticks to the barbs under the flap^ or more prot 

perly the tail. This bunch is seen as big us a hen's 

egg> and exactly resaibliDg the roes of heifiif^^ 

In Uus ^te of pregnancy^ they once more seek Ae 

I ibore for the kwt tiine> and shdiing oS their spawn 

I into <^e water, leave aceideiit to faring it to mata*^ 

I rity. At this time whole shoals of hungry fidk 

I are at the shore in expectfition of this annual sup«- 

I pfy ; the sea to a great distance seems Mack with 

I them ; and about two^hipds of the crdbs eggs are 

, immediafariy devoured by these rapacious invaderSk 

The egg» that eicape ate batdied under the sand | 

I auad soon after mHhons at a time of these Uttle crabs 

Me seen quitttag tfae shore^ and slowly traveling up 

to the moualaiw. 

The oid ones, however, are not so activie to re^ 
taura; they have become so feeble and lean, that 
I tbey can hardly creep ahmg, and the flesh at that 
tim^ changes ils colour. The most of them^ there- 
fore, ate cMiged to continue in the flat parts of the 
' eountry tOl they recover^ making holes in the earth, 
whirii they cover at tfae mouth with leaves and dirt, 
ao that no air may enter. There they throw off 
' their old sheila, which they leave as it were quite 
whole, the place where they opened on the betiy 
being unaoen. At that time they are quite ndbed, 
and afanost mtboot motion, for six days together, 
when they becoHie so fat as to be ddiciouB feod. 
They faav« tbm imder their stomachs fcmr large 
white stones, which gradually decreuse in propor- 
tiim aa die aheil Imrdens, and when they come to 
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perfection are not to be found. It is at that tiitl€ 
that the animal is seen slowly making its way back ; 
and all this is most commonly performed in thesjpace 
of six weeks. 

This animal when possessed of its retreats in the 
fountains is impregnable ; for only subsisting uppn 
vegetables^ it seldom vetUures out ; and its habita- 
tion being in the most inaccessible places^ it remains 
for a great part of the season in perfect security. It 
is only when impelled by the desire of bringing forth 
its youngj and when compelled to descend into the 
flat country^ that it is taken. At that time the 
natives wait for its descent in eager expectatioUj and 
destroy thousands ; but disregarding the bodies, th^ 
only seek for that small spawn which lies on each 
side of the stomach within the shell, of about thie 
thickness of a .man's thumb. They are mjuch more 
valuable upon their return after they have cast their 
shell ; for being covered with a skin resembling 
soft parchment, almost every part except the stomach 
may be eaten. They are taken in their holes, by 
feeling for them in the ground with an instru- 
ment : they are sought after by night, when on their 
journey, with flambeaux. The instant the animal 
perceives itself attacked, it throws itself on its back, 
and with its claws pinches most terribly whatever 
it happens to fasten on. But the dexterous crab- 
catcher takes them by the hinder legs, in such a 
manner that its nippers cannot touch him, and thus 
he throws it into his bag. Sometimes also they are 
caught when they take refuge at the bottom of holes, 
in rocks by the sea-side, by clapping a stick at the 
mouth of the hole, which prevents their getting out ; 
and then soon after the tide coming enters the hole> 
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abid the aninlal is foAnd upon its retiring' drowned 
in its rettei(t. 

These crabs are of considerable advantage ta the 
natifes ; arid thd slaves verjr often feed entirely upon 
tbeni.. Iri Jamaica^ where they are found in great 
plenty^ they are considered as one of the greatest 
delicacies of the place. Yet stitty the eatin g of them 
is attended with some danger ; for evoMi of this kind, 
many are fonnd poisonous^ being fed^ as it- is' thought^ 
vpcm the manchintel apple ; and whenevier they are: 
fottnd under that noxious planty they ar^ always 
rejected with caution. It is thus with almost ali 
the productions of those luxurious climates ; however • 
tempting they may be to the appetitey they but too 
often are found destructive ; and there iksc^ce a de« - 
Kcacy* among ihem ttiat does not- carry ite own alloy. 
< The descent of these creatures for such impor* 
tant purposes deserves our admiration ; but there 'is > 
ain animalof the lobster kind that annually descends 
from its mountains in like manner^ and for purposes 
still more important and' various. . Its descent is' 
not only to produce an offsprings but to provide 
itself a covering ; not only to secure a fitmily^ 
but to furnish a house. The animal Imean is the 
Soldier Crab/ which has some similitude to the 
lobster, if divested of its shell. It is usually about 
four inches lotig, has no shell behind, but is covered 
down to the tail with a rodgh skin, terminating ' 
iti a point. It is, however, armed with strong 
hard nippers before, like the lobster; and one of 
them is as thick as a man's thumb, and pinches 
most powerfully. • It is, as I said, without a shell 
to aiiy part except its nippers ; but what Nature 
has denied this animal it takes care to supply by. 

VOL. V. N 
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art; and taking posteatiQn of' the 4«Mil*d «hdi al 
some other animal^ it resides in it^ till, hy g^wtn^ 
tooJaiig« isr its faabitotioB> iiit noder ai nec^^wty 

of change It is a native of tbe West^Iadift 

IsfauEids ; and, like tbe f0H»ei> it is $e«0 e¥<ry year 
desoeadvig from the mounteiiift to the seoHdiore^ t» 
dqpQsit it^ spawa^ aad to provide itself with a nisw 
shel. This hi a most hosdyuag time with it^ haviag 
so ipany things to do ; and» in fact, very hnsy it 
BippevfiL It is Tery probable that its fiflst care is ti^ 
pfO¥ide for its offspring, before it attends ta its own 
wants ; and it is thought, from the number ef Utile 
shetta which it is seen examiniaig, that it deposits 
its spawn in them, whidi is thus placed in perfect 
security till the time of e^dosion. 

However diis he^ the addier ia la (lie end by no. 
raeaas unaundfal of itself. It is still seen in its 
old riiell, which it appears to have coMtdeeahb^ 
ontgrown : far a part of the naked body is asen; rt 
the avanth efi it, which tiie habitatkm. is, too soett tOi 
hide. A shell, therefore, is to be found k^ga 
esMMtgh to cower the whcde body ; and yet not sa* 
lerge as to be unmanageable and unwieldy, To> 
aAswer batfi these ends is no easy matter, nor the: 
aMainnent of a riight inquiry; The KKfo wMiet 
if seea busily parading Uie shore along that liae of 
pebUim and sb^ that is formed by the extremest 
wave;. stiU, however, doaggfuig its old incom* 
mpdtous habitation at its tail, unwilling to part with 
one shell; even though a troublesome appendage, 
till it can find another more convenient It is seen 
stopping at one sheU, turning it and passing it by, 
going on to another, contemplating that f(Nr a while, 
and then slipping its tail from its old haltttatioa> 
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to try on tke new. This also is found to be incon« 
venient; and it quickly returns to its old sbeH 
again. In this manner it frequently changes^ till at 
last it finds one lights roomy^ and commodious; to 
this it adheres^ though the shell be sometimes so large 
as to hide the body of tbe animal^ claws and alL* 

Yet it is not till after many trials^ but many 
combats also^ that the soldier is thus completdy 
tK^ipped ; for there is often a contest between two 
of tbem for some WelMooking favourite shell for 
wkt^h they are ritak. They both endeavour ta 
take possession ; iFley strike with their claws ; they 
kite eaeb other^ till the weakest U obliged to yields 
Iry gMng up the object of dispute. It is then that 
die victor immediateiy takes posi^e^sion^ and paraded 
it in 1h« ntfw cdnqu^t three or four times backward 
itttd fertirafd upon the strand befoi^e his etivious 
Airtaigxyfrist. 

Wh<*nr this animal is taken it S6nds forth a feeble 
cry^ endeavouring to seize the enemy with its 
^ripp^r9 ; which hP it fastens upon^ it will sooner die 
Afan qwC the grasp. .The wound is ve^y painfot, 
ftttd not Msily cured. For this reason^ and as it is 
not nmeh esteemed for its fleshy it iis generally per* 
fliiltecf to Mum to its old retreat to the riiountains 
in sdfety. Thete it continues tiW the necessity ot 
elMin^g^ffg oncte itidre^ and the desire of producing 
nn oftprhtg^ ^pose it to fresh dangers the year 
enstfiffg. 

* P«re idtt Festre. 
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-V 

Of the Tortoise and its Kinds. 

JriAVlNG described the lobster and the crab as 
animals in some measure approaching to the insect 
tribes, it will appear like injustice to place the Tor- 
toise among the number^ that, from its strength, its; 
docility, and the warm red blood that is circulating 
in its veins, deserves to be ranked even abovje thet 
fishes. But as this animal is covered, like the 
lobster ; with a shell, as it is of an amphibious 
nature, and brings forth its young from the egg. 
without hatching ; we must be content to degrade 
it among animals that in every respect it infinitely 
surpasses. . ^ 

Tortoises are usually divided into those that live 
upon land, and those that subsist in the water ; and, 
use has made a distinction even in the name ; the 
one being called Tortoises, the other Turtles. 
However, Seba has proved that all tortoises are 
£kmphibious ; that the land tortoise will live in the. 
water ; and that the sea turtle can be fed upon land., 
A^land tortoise was brought to him, that was caught 
in one of the canals of Amsterdam, which he kept 
for half a year in his house, where it lived vdry well 
contented in both elements. When in the water it 
remained with its head above the surface; when 
placed in the sun, it seemed delighted with its 
beams, and. continued immoveable while it fdt their 




2.TKe Sea Tortoise or Turtle. 
j.The Land Tortoise. 
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warmth. The difference^ therefore/ in these 
animals^ arises rather from their habits than their 
conformation ; ^ and/ upon examination^ there will 
be less variety found between them than between^ 
birds that live upon land^ and those that swim upon 
the water. 

Yet though Nature seems to have made but 
few distinctions among* these animals^ as to theip 
conformation^ yet, in their habits they are very, 
dissimilar; as these result from the different qua- 
lities of their food, and the different sorts of enemies 
they have to avoid or encounter. I wiH therefore 
exhibit their figure and conformation under one 
common description, by which their slight differences 
will be more obvious ; and then I will give a separate 
history of the manners of ^ach^ as naturalists and 
travellers have taught us. 

All tortoises/ in their external form, pretty much 
resemble each other ; their outward covering beai)^ 
composed of two great shells, the one laid upon the 
other, and .only touching at the edges; however, 
when we come to look closer, we shall find that 
the upper shell is composed of no less than thirteen 
pieces, which arie kid fiat upon the ribs, like the 
tiles of a hpuse, by which the shell is kep^t arched 
fuid supported. The shells both above, and below> 
that, which seem, to an inattentive observer. t9 
malce each i^biit one piece, are bound together at the 
edges by very strong and hard ligaments, yet with 
some small share of motion. There are two boles 
at either edge of this vaulted body ; one for a very 
small head, shoulders, and arms^ to peep through ; 
the other, at the opposite edge, for Uie feet and ttjjd 
tail. These shells the animal is never disengaj^d 
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fireni ; and they serve fyf a defence ogainat every 
erei^ture ^t ipan. , 

The tortoise has bpit a small head> with no teeth ; 
having only two bong^ ridges in the place^ serrated 
find hard. These serve to gather and grtod ita 
food ; and such is the amazing strength of the j«ws> 
that it is impossible to open them wbfere they once 
have fastened. Even when the head is eut cffT, tliei 
jaws still keep their hold ; and the. muscles^ in deaths 
preserve a tenacious rigidity. Indeed, the animal 
is possessed of equal strength in all other parts of ita 
body : the legs^ thoMgh shorty are inconceivably 
Strang ; and torpid as the tortoise may appear^ it 
b^s been known to carry five men standing upon 
its back^ with apparent ease and unconcern. Its 
planner of going forward is by moving its legpi one 
after the other : and the claws with which the toes 
are furnished^ sink into the ground like the nails of 
an iron-shod wheels and thus assist its progression. 

With respect to its internal parts^ not to enter 
into minute anatomical disquisitions^ it may not be 
lA) proper to observe^ that the blood circulates in 
this animal as in some^ cartilaginous fishes, and 
something in the manner of a child in the womb. 
The greatest quantity of the blood passes directly 
from the vena cava into the left ventricle of the fcleart, 
ififhiph communicates with the right ventricle by an 
opening; while the auricles only receive what %he 
ventricles seem incapable of admitting. Thus the 
blood is driven by a very short passage t^roli^h th« 
circulation; and the lungs seem to' lend only ooca* 
sioqal assistance. From this conformation the 
animal can subsist for some time, without using" the 
hings or breathing ; Ht least, the lungs a^e hot so 
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liecessfltry an instrument for drivin|^ on Ust tircah- 
tion as with us. 

Such 18 the general structure of this animal^ 
t^hether found to live by land or water. With 
regard to the differences of these animals^ the land 
tortoise^ firoro its habits of making use of its feet in 
walking, is much more nimble upon land than the 
eea-lurtle ; the land tortoise^ if thrown upon its 
iKick, by rocking and balancing its body, like a child 
rocking in a cradle, at last turns itself upon its face 
again ; but the turtle, when once turned, continues 
lYithout being able to move from the spot. In 
comparing the feet also of these animals, the nails 
upon the toes of one that has been long used to 
scratch for subsistence upon land^ are blunt and 
^oirn ; while those that have only been employed 
in swimming, are sharp and long, and have more 
the sknilitude of fins. The brain of the land tor- 
toise is but small ; and yet it is three times as large 
as that of the turtle. There is a difference also ia 
the shape of theit eggs, and in the passage by which 
they are excluded ; for, in the land tonoi&e, the 
passage is so narrow, that the ^gg conforms to the 
shape of the aperture, and though round when in 
the body, yet becomes much more oblong than those 
x)f fowis. Upon being excluded; otherwise they 
wduld never be able to pass through the bony canaA 
\ by wbicb they are protruded : on the contraryj tlie 
l^assi^e is wtd^r in the turtle, and th^efore its eggs 
a? 6 roiHid. Thdse are the m<est striking chstitietionsi 
b«t that which is most known if their sii^j the 
lahd tortoise oftM Mi ^sceeding ttoet feet )Mg» 
hy two feet b^dad; ttye dea tartle being sometiUMS 
IhMki ivt f^ ttHti fM lonjT. The n^e, however, is 
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Iqit a ^fadoBS idtstinciian ; since Itad tortoMeiu ^^ 
some parts of India^ grow to a very great magnitq^ ; 
thpiigb probably not^ a9 the aaf ietits affirm^ big 
^enough for a single shell -to. serve, for the qoirering 
of a house. 

But if the different kinds of tort(Mses are ndt suC* 
£ciently distinguished by their figure^ they are very 
'4)bviousIy distinguishable by their methods of living/ 
The land tortoise lives in holes dug in the mountains;, 
or near marshy lakes ; the sea turtle in cavities of 
rocks^ and extensive pastures at the bottom of the 
sea. The tortoise mdkes use of its feet tp walk with^ 
<and burrow in the ground ; the turtle, chiefly ijises 
its feet in swimmings or creeping at bottom* v ' 

The land tortoise: is chiefly founds as was. observecl 
above^ from one foot to five feet long^ from the end 
of the .fenout to the end of the tail ; and from five 
inches to a foot and a haJlf across the ba^k. It has 
a small head^ somewhat resembling that of a 
.serpent; an eye without the upper lid ; th^e uadejT 
/eye*lid serving to cover and kaep that org^ ip 
isiafety. It has a strongs scaly tail like the lizards 
Its bead the animal can put putand hide at pleasure^ 
xipd^r the great pent-house of its sh(eU :. there it caii 
r^niim secure from all attacks ; there> defended pn 
<H^ ««fe^ dt can: &tigue the patien^ce of ttue na^t 
Jfermidable animal of the forest^ ^hat cQiakes use pid^ 
of natuial strength to destroy .it. ,« As theitortoise 
lives only upon vegetable fopd^ it never seekff /the 
encounter ; yet if any of the smaller animals attempt 
to invade its repose^ they are sure to suffer. ^^Tho 
tomtoise, Impregnably defepded^ is furnished lyiUi 
such a.stnengUl of JaWj that; though armed; oulf; 
with bony plates instead of :te^h^:wherQVierM^^^ 
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ifinfeltibljr; keeps ite hold, «ntil it fatts ttkan pt|t tbf' 

. Thatigh peaceable i» itself, it is formed . for ^mf 
in another resp^^ct^ fbi^ kiseetns almost endued yrith 
immortality. Nothing can kill it; the depriving 
it of one of its idemb^rs^ is but^ a slight injury ; 
it Will liv^^ thot]g4^ deprived of the ^rain ; it will 
live^ though deprived of its head. Redi informs 
:us that^ in making some experiments npon^vttal 
rootion^ he^ in the begttining of ^the month of No* 
.vetnbier^ took a land tdrtoise^ .made a large opening 
in ltd skull> and drew out all the brain^ washed the 
4;avity^ so as not to Iqave the smallest part remaining^ 
and then^ leaving the hole open^ set the animal at 
Jiberty. Notwithstanding this^ the tortoise marched 
away without seeming to have received the smallest 
injury ; only it shtit the eyes^ and never opened 
jlhem afterwards* Soon after the hole in the skull 
jwas seen to close ; and^ in three days^ there was a 
complefe'skin covering the wound. ' In this manner 
Ibe aiiimal lived without a brain, for six months; 
wftlking^bout un€pn<3ernedjy^ and moving its limbs 
as before.- Bnt the Italian phiidsbpher^ not satisfied 
Aprith-this experiment^ carried it still farther ; for he 
ant off Ihe head^ and the animal . lived twenty-three 
days after its separation from the body. The j^ead 
ako continued to rattle the jaws> like a pair <>f 
castanets^ for above a quarter of a^ hour. * ' c* 

Nor are these animals less long-lived than difficirit 
in destroying^ Tortoises are commonly known ix> 
exceed eighty years old ; and there was one kept in 
the Archbishop of Canterbury's garden^ at Lambeth^ 
4;faat was remembered above a hundred and twenty. 
hm^s. at \uA killed by the severity o£ a frost, from 
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whieh it had not suffickntly defended itself in its 
winter retreat^ which was a heap of sand^ at the 
bottom of the garden. 

The usual food of the land tortoise seems not so 
nourishingfis to i^pply this extraordinary principle 
of vitality. It lives upon vegetables in its retreats 
»n the mountains or (he plain ; and seldom makes 
' Its prey of snails or worms^ but when other food is 
not found in grateful plenty. It is fond also of 
fruits ; and when the forest aJibrds them^ is genemlly 
found not for from where they groiv. As it ean 
move but slowly^ it is not very delicate in the choiee 
of its food ; so that it usually fills itself with what- 
ever offers. Those that are kept in a domestic 
etete^ will eat any thing ; leaves^ fruits^ corn^ btan^ 
or grass. ^ 

From the smallness of its brain^ and lUie slowness 
of its motion^ it obviously appears to be a torpid^ 
heavy animal^ requiring rest and sleep ; and^ in 
iact^ it retires to some cavern to sleep for the winter. 
I already observed that its blood circulated through 
the heart by a short passage ; and that it did noC^ 
as anatomists express it^ go through the great cir^ 
cttlation. With us and quadrupeds the blood goes 
from the veins to the heart ; from the heart it is sent 
to be spread orer the lungs; from the lungs it 
i^turns to the heart again ; and from thence it goes 
to the arteries^ to be distributed through the whole 
body. But its passage in the tortoise ismudi shorter ; 
for, from the veins it goes to the heart ; tben^ leaving 
the lungs entirely out of its course^ it takes^ a short 
cut, if I may so say, into the beginning of tbe ar- 
teries, M^iich send it round the animal frame. Prom 
hence we se? the I?mg9 are left out of the i^ireufci' 
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Hon; and cdti^eqtiently, the animal is capable ef 
continuing^ to live ivithoat continuing to breafte. 
In this it resembles the bat^ the serpent^ the mole^ ' 
and the lizard ; like them it takes ap its dark resi- 
dence for the mnter ; and at that ttme^ when its 
food is no longer in plenty, it happily becomes in- 
sensible to the want. Nor is it unmindful to prepare 
its retreat, and make it as convenient as possible ; it 
is sometimes buried two or three feet in the ground^ 
with its hole furnished with mosa, grass, and other 
substances, as weH to keep the retreat warm, as to 
aerve for food, in case it should prea^aturely wake 
from its state of stupefaction. But it must not be 
supposed that, while it is thus at rest, it totally dis* 
continues to breathe ; on the contrary, an animal of 
this kind^ if put into a close vessel, without air» 
will soon be stifled ; though not lAo readily as in a 
state of vigour and activity. 

From this dormant state the tortoise is awakened 
by the genial return of spring; and is thought 
not to be mubh wasted by its long confinement. 
To animals that live a hundred and fifty years, a 
sleep of six months is but as the nap of a night* 
All the actions of these long-lived creatures seem 
formed upon a scale answering the length of thefr 
existence : their slumbers are for a season ; "their 
motions are slow, and require time in every action : 
even the act of procreation, which among other ani- 
mats is performed in a very few minuter, is with 
them the business of days. About a month after 
their enlargement from a torpid state, they prepare 
to transmit their posterity ; and both continue joined 
for near a month, together. The eggs of the female 
are contained in the ovary^ above the^ bladda*^ which 
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ig extremely large ; and these are^ before their ex-: 
dasionj rcwnd and naked^ with i^pots of red : after* 
they are laid^ however^ they assume another form^ 
being smaller and longer than those of a lien^* 
This alteration in the figure of the eggs most probar%^^ 
bly proceeds from the narrowness .of the bony pa€-^ 
sage through which they are excluded. Swammerri 
dam^ who compared the size of the eggs taken out . 
of this animars body with the diameter of the pas^. 
safge through which they were excluded^ was .of 
oj^inibn that the bones themselves separated front 
each other/ and closedagain ; but in my opinion^ it 
is more probable to slippose^ that the eggs^ and .opt 
the boneSj alter their form. Certain it is^ that they are 
round in the body^ and that they are oval upon being 
protruded. 

The eggs of all the tortoise kind^ like those of 
birds^ are furnished with a yolk and a white ; but 
the shell is different^ being somewhat like those soft 
eggs that hens exclude before thfeir time : however; 
this shell is much thicker and strong^r^ and -. is a 
longer time in coming to maturity ip the womb. 
The land tortoise lays but a few in number, if 
compared, to the sea turtle^ who deposits /rbp a 
hundred aiid-fifty to two hundred in a sieason. / . 

The amount of the land tortoise's eggs^ I hayg 
not been able to learn : but, from the scarceness of 
the animal^ I am apt to think they cannot be very . 
numerous. When it prepares to lay^ the femal^ 
scratches a slight depression in the earth, generally 
^ in a warm situation^ where the beams of the syn* 
have their full effect : there depositing her eggs^ an}|.. 
covering them with grass and leaves^ she fors^If^ss^ 
tfaem^ to be hatched by the heat of the season. Th3 
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youQg . tortoises are generally excluded in about 
ti¥enty-8ix days ; but^ as the heat of the weather 
assists^ Or its coldness retards incubation^ sometimes 
it happens that there is a.diff<;rence of two or three 
days. The little animals no sooner leave the egg, 
thpn they- seek for their provision, entirely self- 
tlELugbt ; and their shelly with which they are covered 
from the beginning, expands and grows larger 
with age. As it is composed of a variety of pieces, 
they are all capable of extension at their sutures, 
and the shell admits of increase in every directioir. 
It is otherwise with those animals, like the lob- 
ster, whose shell is composed all of one piece^ 
that admits of no increase ; which when the tenant 
is top big for the habitation, must burst the 
shell, and get another. But the covering . of the 
tortoise grows larger in proportion as the internal 
parts expand; in some measure resembling the 
growth of the human skull, which is composed of 
a number, of bones, increasing in size in propor-* 
tion to the quantity of the brain. All tortoises, 
therefore, as they never change their shell, must 
have it formed in pieces ; and though, ia some that 
have been described by painters or historians, these 
Ifiarks have not been attended to, yet . we can 
have no doubt that they are general to the whole 
tribe. 

It is common enough to take these animals into 
gardens, as they are thought to destroy insects and 
snails in great abundance. We are even told that, 
in hot countries, they are admitted into a domestic 
•tate, as they are great destroyers of bugs. How 
$0 large and heavy an animal is capable of beiny 
expert at such petty prey^ is not easy to conceive ; 
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but I have seen leTeral of them abont gefBAemtxti 
ho«s€9, that^ in general, appear torpid^ barmlMiy 
and even fond of employment. Children hare soma^ 
times got upon the back of a tortoise; and sacH 
was the creatare's strength, ikai it never seemed 
overloaded^ bat moved off witk its bortben to where 
it expected to be fed, bnt wouM carry them no 
farther. In winter they regularly find out a piaee 
tp sleep rn ; bat in those warm eoantries in wbicb 
the tortoise is found larger, and in greater plenty tfaaft 
in Europe, they live without retiring the whole yetfi 
round. 

The Sea Tortoise, or Turtle, as it is now called) is 
generally found larger than the former, Thia tile^* 
ment ia possessed with the property of iacreasing 
the amgttitude of those animals whkb are eummoti 
to the land and the ocean. The sea pike is larger 
than that of fresh water ; the sea bear is Iqirger ib^n 
Ijmt of the raomtains ; and th^ s6a turtle eiceedf 
the land tortoise in the same proportion. Iti^ct 
different magnitudes, according to its different kinds ; 
sasne tortks* being not above fiftj pounds weigbC^ 
Bwi aome above eight bundred. 

The Gqreat Mediterranean Turtle it tlie bluest of 
the tortleiikkid with wbicfe we are acqua4iiled. If 
JM £Mndf from five to ei^ feet long, and from mk 
to nine hundred pounds weight. But^ unluckify, 
its utility bears no proportion to its siae ; as it is 
Unfit for food, and sometimes poisons those who eat 
it Tfae sfaeli also^ which is a t^gh string inte- 
gunae&t, sesembiing a hide, is unfit for all ser- 
viceable purposes. One of these antniats waa takem 
in the year 17S9, aetthe mouth: of the Loire, in nets 
that wan not designed for so large a captuw. Tbia 
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tipi<k^ wbidb wa9 of enormous strength^ by its own 
stmgglef invol¥€d itself in the nets in such a Bfian*- 
hm m Io be ineapafale of dokii^ mischief: yet^ even 
tJiiui'Shackleci it appeared terrible to tbe fishermen^ 
i^riKi were at first fo? flying ; bu4 fiading^ it impotent^ 
tbey gatheired courage to drag it on sbore^, where it 
made a most horrible bellowing ; and when tbey 
begim to knock it o«i the head with their gaffs^ itl 
was to be beaid at half a mile's distance. Tbey 
w«te still further intimidated by its nauseous and 
pestilential breathy which so powerfully affected 
them^ thtt they were near fainting. This animal 
wanted bat four inches of being eight feet Idng^ and 
was above two feet ovtf : its shell niore resembled* 
Inther than the shell of a tortoise ; and^ unlike all 
Qtlifsr mim^ of this kind> it was furnished with 
t»ih in eaeh jaw^ one vwak behind another^ hka 
those of a shark : its £eet ako^ different from the 
isest of this kind^ wanted daws ; and the tail was 
quite di^ieogaged from the shelly and fifteen inches 
iMg^ mote fesembling th^t of a quadruped than a 
tprtsiise. This animal was then unknown upon the 
coasts of France ; and was supposed to have been 
bvought. into the European seas in some India stnp^ 
that might be wrecked upon her retuim* Since 
that, bowefves^ two or three of these animals have 
beeb takei^ up^A Uie coasts ; two in particular upon 
those of Cornwall, in the year 1756, the largest of 
wUdr weighed eight hundbred pounds; and one 
upon the Isle ofi Rhe^ but two years before that> 
Mwi^ied between seven and eight hisndced. One, 
mml psoihably of this kind also^ was caught about 
thirty years aga nt9x Scarborough, and a good deal 
qS dompeoy was invited to feast, upon it ; a gentle- 
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roan, who was one of th^ guefets, told th^ Compaii^ 
that it fvvas a Mediterraiiean turtle, and not whol^^- 
some ; but & peifso'n 'who was wiUiUj^ to totisfy /J^M 
appetite at the risk of Mis life^' eat ot it: he ifrai 
seized wifli a violent vomiting and purging ; ' but 
his cofistitutioti overpowered' the malignity of tb^ 
poison. 

These are a formidable and useless kind, if t6^- 
pared to the turtle caught m the 'South Seas and thfe 
Indian Ocean. These are of different kinds ; not 
only unlike each other in form, but furnii&hirig irian 
with very different advantages. Thfey are tisuall^ 
distinguished by sailors into four kinds ; the Trunk 
Turtle, the Loggerhead^ the Hawksbill^ and the . 
fireen Tfartle. ' - . 

The Trunk Turtle is commonly larger than the 
fest, and its back higher and rounder. The flesh of 
thi^ is rank, and hot very wholesome. 
' The Loggerhdad is so called from the largeness 
6f its head^ which is much bigger in proportion 
than that of the other kinds. The flesh of this 
also is very rank, and not eaten but in case of 
necessity. 

The Hawksbill Turtle is the least of the four^ 
and has a long and small mouth, somewhat resem- 
bling the bill of a hawk. The flesh of this also is 
very indifferent eating ; but the shell serves for the 
most valuable purposes. This is the animal that 
supplies the tortoise-shell, of which such a variety 
of beautiful trinkets are made. The substance of 
which the shells of other turtles are composed^ is-' 
thin and porous ; but that of the hawksbill is firra^ 
and, when polished, is beautifully marbled. They 
generally carry about three pounds ; but the largest 
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si tji six pounds. The shell comists^ as in aU the 
ikind^ o( thirteen leaves or plates^ of which eight are 
flat^ and, five hollow. They are raised and taken 
off hy meBfl^ ot &re, which is made under the shelly 
after the flesh is taken out. .As soon as the heat 
affects the lieaves^ they start from the ribcu and are 
easily raised with the point of a knife. By being 
tcraped s^nd polished on both f ides^ th^y become 
beni^tifully transparei^t ; or are easily ^st into what 
form the workman thinks proper^ by making them 
soft; and pliant in warm water, and then screw- 
ing them in a mouldy like a medal: however^ the 
abell is most beautiful before it undergoes this last 
operation. ^^^ 

But of all animals of the tortoise kind^ the Greea 
Turtle is the most noted^ and th^ moat valuables 
Tii^ delicacy of its fleshy and its nutritive [qualitieSj 
together with the property of being easily digested, 
were, for above a century^ known only to our sea- 
inen^ and the inhabitants of the coasts where they 
were taken. It was .not till by slow degrees the 
distinction came to b^ made between such as were 
malignant and such as were wholesome. The 
controversies and contradictions of our old travellers 
were numerous upon this head; some asserting, that 
the turtle was delicious food ; and others^ that it was 
actual poison. Dampier^ that rough seaman^ who 
has added more to natural history than half of the 
philosophers that went before him« appears to be 
the first who informed us of their distinctions ; and 
that while the rest might be valuable for other pur- 
poses, the green turtle alone was chiefly prized for 
the delicacy of its flesh. He never imagined^ how- 
ever^ that this animal would make its way to th# 
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Itixiiriou^ ikhhs of Europe ; fof he tH^iifi chMytb' 
recommend it ^ isaltetl up f6t fihip'ii pro^iii>h^ irt 

At present Ufife inrtfe ft tery wellktaoivn ftrnMig tis; 
ahd is become the fevourite food of thos^ t^t are 
desirbtis of eating k great deal iirithout l!hi^ datigw 
of snrFeftlhg. This is a property the fterfi of. the 
ttlVlle s^ems pecnli&rly possessed of ; and by the ini- 
port&'tioh of it ahve am6ng ns^ ^trttoi^y i^ freed 
from one o^ i^s greatest restraints. The fl^slk of tBf6 
tbttle Td become a branch of cotniherce ; And there- 
f6re sbips are provided With cotivetiteticies for fiup-^ 
ptying them with water and prov&ion^ to bring tfaeiiti 
over in health from Jamaica^ and other West Itidia 
ifelands. Thife, hoWeVer^ is riot always eflfected 7 JRir, 
th6\!igh they ai*e Vety vivarious, and scarcely reqtiiVe 
tfny ^rbvisioii tipoh the voyage, yet, by the working. 
0fthe ship, and their beating s^gainBt th6 ^d^s dF 
the boat ^dt cbn^ins them, they l)econre battered 
a^d lean ; 's6 (!hat to eat this animal f n tfa6 higbcldit 
JfeVfectfdn, irfsteftd of bringing the tirftfe to ftfe 
eprcdi^e, he dn'ght to be 1t^nsp6rtdd to ihe ttfrtte. 

This ^'hirtial is cafted the green tuitt^, iVoih Htkb 
colour oY Jts sheH, whidh is rather greener ^Hh ^at 
Of Others of this kind. It is generally found aftyou't 
two hundred weight; though, some areftvfe/htrti- 
dred, and others not above fifty. bampTer ^c^s ub 
df one that was seen at Port-Royal, in jamiifdi, 
Ihat Was six feet broad Across the back : he*fl6e$ ^6t 
tell us Its other dimenislons ; but I5ayi9, that fife son 
of Captain l^Oach, a boy about teh ye&ii^ M, ^ialtefl 
ita the shell, 'sTs in a boat, from the shore to liff» 
fkiheV"^ ship, which Was above a (Jt^t^r 6f ^ 'mi^e 
fS-oln rand, ^t (his is ^ndtbln^'to the ^^e df ddtiie 
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tiirdes'tlie''8neient8 speak of. Mhok mBxiH9:m; 
tti«ft the bouses in Iheidaod of Taproiianealfis usually 
eoTered with a single sbelL Diodorus Siculus teUt 
vi»y tfcut a people lieighbouring on Ethiopia^ called 
Hm Turtle^eaterSj coasted akng the shore inboate 
ttada of the upper shall of this animal; and that 
in w^r^ when they had eaten, the flesh, the ^over* 
rn^ served them as a tent. In this account, Plmy; 
and ait the rest of the ancii^ts agnee ; and, as they 
bad frequent opportunities of knowing the trutk, 
^e are not lightly to contradict their testimony. 

* At present, howeii^er. they are not seen of such 
anHtehig idiineiiaions. Wte are toM, by Laet, that 
oh di^ Isle of €uba. they grow to suck a size as 
Aiat ^¥6 men can stand on the bade of one^f ttmn 
together ; and, what is more surprising sttH, that the 
aflMinat does not seem overloaded, but will go cff 
'Wtth-them upon its back, vrith a slow steady motion, 
towards the sea. 

? They are found in the greatest numbers on the 
Island of Ascension ; where, for several years, they 
were taken to be salted to feed the slaves, or for a 
anpply of is^tps provision. Their value at present 
eeems tb bt better known. 

• • l^Jns animal seldom ccmies from the sea but to 
^deposit its eggs^ and now and then to sport in fradi 
^ater. Its chief food is a submarine plant, thiit 
covers the bottom of several parts of the sea 'not t&c 
fiKmi the shore. There the turtles are seen,- when 
HieviKeatber is feir, feeding in great numbers, like 
flodks of -sheep, several fathoms deep, upon the verf- 
•Aittt carpet bdow. At other times rtiey go to the 
imouAis «f rivetSj and they seem to find grtAift€a« 
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tion in fresh water. After some tiiM^thn'^m^ 
ployed, they seek their former stetto&a: olM vflyM 
done feeding, they generaHy' float ^ttfa • tbcir^ iieiid» 
above water, unleM' t|iey are alttineA wby » the ap^ 
proach of hnntert or birds of prey^ m 9fidch case 
they suddenly phmge to the botloan. Thdydfim 
seek their provision aMong* the f odni feeding upon 
moss and sea-weed ; and it is ptob^bto will net Sat 
dain to prey upon insects ami other «natt uikMds^ 
as they are very fond o&flesh wiien taken aadi9$d 
for the table. -, .-. 

At tiie time of breedings they are. seen (a fcmalfe 
their former haunts aii4 thehr food, and to* tabs 
sometimes « myage of nine buadrsd miles. to da- 
pasit tbeirieggson som^liaivourite jhoie* Ttieoaasis 
they always resort to upon Htme occasions ore^Kise 
that we low, flat/ and sandy ; for, being heavy ^ani- 
mals, they cannot climbta bold shore; nor is any 
bed so proper as sand to lay tteir e^^on. They 
couple in Marcli> and continue: united till' May 7 
during « great part <if iivhiich* (raie they are.^eeii 
locfced together, and ahnqst incapable of sepam^ 
ticm. The female s«ems passive wd rehistant j but 
Ihfe male grssps her with his daws in^su^i a^mannoTil 
that nothing can induce him to quit his hold. It 
wMdd seism'tbiat 4he grasp, «s in tvogA, i» ia adme 
measure ^on^vulsiTS, and tbatthe animal is lunalile't^ 
t^laxuts efforts. • i.-.: ., ^^^ - 

^ ' When^ the time for laying approacbes^uAe/foaiab 
is^8e.to, towaMs the setting of tbe'sunydmwi^gnear 
.the'«hiDre^' and looking: earnestly iabouther^ as if 
irfmid of heSng- discoveriad. When i^e perceives 
mny^pcMKia m,' shore, she sedis^ for a09thar plttce; 
but if otherwise^ she lands when it is dark, and goes 
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tm4al»# wrrtey'lif the^fliuid w designs to 

Ittyi 'r llwingriiiwJiedl ihe ^p^j aba goes, back with- 
cfnt^yiagj for 4ihi4^ osglit, to tbe ocean again ; but 
tbe^BtttyitigbtrifliiTiis to4efioaii a>fert,of her bur- 
MbtB.rbSheliiegtn9<rb]FiWdiking)aiid digging in the 
nttd^wkftjlierdfofft^ftet tiUii^ ^ Qi«de a round 
hok^ m'^fMl^ brfttd iiiid^?a"lMt a^d a half deq>^ 
j«lt at (be? pbUse'.a little above wdhete. the water 
latadKBdi^faeit. ^hisiikMisg she jki|i» eighty or ninety 
J^gd>«l 9iiiney€edi aabigcB«>aijieip'«.<ggl, and as 
round as a ball.* She continues laying about the 
a|lara)o£»aBr bour; duixngwlik^tiilie^ if ft qaft ^ere 
dtfnieft'OMr hep> she noidd not ibofindimd to stir. 
.ne:tg^ are.eovtrad^fvMi atouf^^He skin^ like 
Mettod |)irchment Wjbea ^ Jbaa 4o0e layings she 
mnrtts t&e bole so desteronilyi that it is no easy 
imiittff to fiud the place j« aiid..tbpsek<ipuit b^ accus- 
tooied to. i(he search to m^ ^ths^ dtih^oiery . When 
ibe iurUe^hafl^.d(me layings vbe: i^tarnft-ito. the sea^ 
and leases iber egga. to be \mUA\tA i by tbft beat of 
IboNsun^t Atrth^ end of fifteen doiys sb^ ^ya about 
tbet q^ne Bumhar- of egga in^iiii ; and at; the end of 
anotberJikentejrsflb^rcveats^be'Sanie'; three times 
in^iBll;i«isittgi4ba 4Ba«e prenations - «vef y time for 

aafetj^iv>ll r.i? jir:« '■ " ? \ . : ', > : ^' 

^rrla abaDt:4imnty-fo«r.)Qir j^wenty^fiTe. days after 
lajan^rtbaieiggaMre^hatebedby the heat of t^e sun ; 
and the young turtles^ being about as big as quails^ 
alarae^Q^iaiintmgfram asif eaitb-born^ and 

nsin^ig^itSQtly to the fe^ with instinct only for 
tiicir guided: but^vto their ^eat misfortune^ it .often 
J»ppe»^ Aat their itrength being smaU> the surges 
id ^ saa^Jbr some few days^ beat ibem back 
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upon the lAime. Thus ex|N»td> tlsey nenaiia m^ttn^ 
to thotisttndif of birds that <!beit hmnt* tba.icoaiibi^ 
afld tti«»e stooping down upon tbem^. carry -oft tfaifr 
^litest part, aod iomtiSHiiBB the iriMde^brondi^ bef^ 
fore they have vttwgih sufficient to iitiUislaiidnthA 
waves^ of dive to the bottom . H«lbigias tofenos wm 
that they have still another enemy to feftr» imbicbk 
iio Either than die parent that produced themi thufc 
waits for their arrrval at the edge o£ the decp^ and 
devours as many as she can. This' circumfttaiaGe>^ 
ftowever^ demands further confirmation ; though 
nothing is more certain than tliat the crocodile acta 
in the same unhafturai manner*. 

When the turtles have done layings they then' re* 
ttrm to their accustomed places c^ feeding. Ufton 
their outset to the shore^ ivhere they breeds they «t# 
always found fat and healthy : but upon their re* 
turn^ they are weak^ lean^ and unfit to be catena 
They are seldom therefore moksted upon their re* 
treat; but the great art n to seize them vt^heii 
art*ived^ or to intercept their arrival. la these ^bH"" 
inhabited islands^ to wbith the green turtle chiefly 
resorts^ the ^men- that go to take tbem^ land aboirt 
night-ikll, and without making any noise (for thosidi 
animals^ though without any external opening of 
the ear, hear very dirtirictly;, there being an audi^^- 
tory conduit that opens into the mouthy) lie clos^ 
while they see the female turtle coming on shorej 
They let her proceed to her greatest distance front 


{[* Tfaisaceoilnt of the Turtle's preying on its young, is altogether 
fabulous. These animals feed entirely upon those vast masses 
of marine plants cast lipon the coasts, and probably upod ch^ 
numerous living substances floating on shore widi th^se plants.]} 
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.**«»; ^tui $ten, when «be is aiMt Jbmsily evs^ 
piQjped to ficititobing a hole in ih^ sniid^ tll»ey ^^Uy 
q«| 9nd/«vrpri8e her. Thm imnqfr is to turn 
hw ufNHi *Jli» bftffky whith utterly initapa«itat98 her 
ifomvammg; and yet^ as the pr^ture i« i^ery. 
4tmng,. and Btrugglea very iNird, tiyaniiea Add it qp 
easy nbatter io lay her Ofver. Wbei> thus secured 
tfa^ §pD»t<y thei next r and in this manner^ in leis 
Ihaa tbme hours, they have been knoivn to tarp 
forty or fH)y turtles^ each) of which weighs from a 
hundred and fifty to two hundred pounds, iitbat 
Mwres My that when the animal is in this helpless 
situation^ it is heard to sigh very heavily^ and eyeii 
ttt shed taafs. 

At present; from the great appetite that man hais 
4t8eovered:for this animal^ they are not only ginned 
in their numbers^ but are* also grown much more 
tshy. There are several olber waysy therefcure^ con- 
tffived for* tricing t^eoii rOne i^^ to seise, them 
when a^ufied tog«ther> at « the breeding season^ 
wihen they are very eaniyiappcoached^ and aa easily 
soea ; for these animkk^ though capable of living 
for some time under water^ yet rise ev^ry eight or 
Sen minutes to breathe. As soon as they are thus 
perceived^ two or three people draw near them in 
a canoe^ and slip a noose either round their necks 
or one of their feet; If * they have no line^ they 
lay hold of them by the neck^ where they have no 
sheUi, with their hands only ; and by Uiis means 
they usually catch them both together. But some- 
times the female escapes^ being more shy than the 
male. 

Another way of taking them i^ 1;>y th,e harpoon^ 
.when they arfe playing on the sui^c.9 oi.ih^ 


pbon is skilfsHy darted, it sttckii l&st 'mit\te flMHLoft 
Ae back ; the wood tien dil^b^gW'ftom iSiarrmp 
and^eiine is tong etHoo^gli fbr 'theisuitnai tot ttdMf 
its range; for if the harp^neriAodd^at&in{)if{irtt 
once to draw the animal infd 1m %Kiaky 'til it/drf 
weakened by its own straggling, it woald fini-i 
bably get free. Thus the turtle struggles lmid'> to 
get loose, but all in vinn r for they taice^i^^he 
line fastened to the faarpooti shidl be fitvt>ilgeaoogli 
to hold it. ^ ' ' ■ •*»• 'Be; r 

Hiere is yet anotbcrr way, which, Ikbagh^sean*^ 
ingly awkward, is said to be attended. wMi <vicbf 
great success. A good diver places hiitiBdlf Wr the 
head of the boat ; and wheti the turtles naofeudii^ 
served, which they sometimes are in 'greats imlriidn} 
asleep' on the surface; 'he immediately qattEhrAe 
•iressel at about fifty yards distance, and i[iepin{g 
litttt under water, d^ects fans pafisage to 4vheite?dAr 
turfle wa» seen, and, coming isp b»6»th;'iBeiai»iot 
By the tafl ; the animal awdiing; Btngj^km t^' gci 
free ; and by this both are kepi at the-suvfeoemitt 
the boat amvea to take them in. ' ^- ft hu ii>.,.^ 
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Of the SheU of TestawQU^.fUhe^., 
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One is apt to combine very dissimilar obj^ts in 
the same 'grouf)e, when' hurried intO' (hie viirtek of 
method. No twcT ammals* ari nioreiidike^^ 
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04lMlr4fau^lfeto wluiki wd 4|ia Kinpef^ tM toifoiie 
ted tftttk ojfiter. - Yeft as fttiQie aninmjb most find 
4€Mre pbc0iJnit|iejpiptiii» ctflmrimnted nature^ it is 
bcM to'hkt&mobHsiin Itif^MtHUnifk wbkb the. geRe* 
«riil^«filBabUolf> have «S8^€^ them ; andai tbey 
bave teeiifwtlitfg tOiig^iteiUieni all^ from tbeir 
abo4e;{tfi«/ nftmetof fisbcs^ it is wisest ia as to 

'^'6a64!)efipm I enter into aoy history of shell-fish^ 
if ^mey O0tr te'impfopw toobsarve^ that nataralista 
who have treated on this part of history^ have en« 
Inrdy atteaded td outward forms ; and^ as in many 
•^tlm* lii8la*eefl, fwsaJkiag the desoiption of the 
adinial itself^ have exhausted alHbeir iadostry ia 
deecrihtng^lhe habitatioOi In conseqaenoe of this 
rat^dal^errar, 'we have volumes written upon the 
aAjeetfff slieHs, and very little l^nd on the history 
e^slf elbffilbi; > The life of ^these iiid«strioiis creatures^ 
dibtifi9vlMie>}n!$^ttpei|t cveep alMig the. boliUMn, oir 
iiiMBO(rab^iireflit)<lill;d^ as ^' wi^vje^i happen to 
4i^ol/ is'4)f|imlrenlirely.aQknoffi^ii. The )vfeathiQ||^ 
ef jjlheautibellsi ' jor, die spelbs • wif h. wbieh . . 4^y ant 
tinctured^ have been described Witb a most dMgr^istr 
ing prolixity ; but tbeir appetites and tbeir combats^ 
their escapes and humble arts of subsistence^ have 
been utterly neglected. 

As I have only undertaken to write the history of 
animated nature^ the variety of shells^ and their 
peculiar spots or blemishes^ do not come within 
my designV^ llowever; the manner in %ft2di didb 
are formed is a part of natural history connected 
iHlith»P9)r;4plePjft&itrpYei«npposes vital force er M]^ 
dustfyiio iim antmaH that ^rms. them. , r 

-i fEbq^ilBif^ jm9if he^ ^^.^^hal^tQ^ioi^ 
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Mlpplied hy Natuit- It ifl a hwd ^toay MbstiMMe, 
mti^e up somewhat in the manner of a^w^n. Pait 
of the stony siibfltaDce the animal derives* ^rom. o^ 
.ward objects^ and the fluids of the> aniniaL itaelf 
furnish the cemeat. Tbaye unitad make thatr 6sm 
covering which shdl*fish genefaUy reside in UU tbay 
die, 

But> in order to give a more exact idea of the 
mantier in which bea-shelis are iormedj we mast 
hav9 recpprs^ to an animal that lives nppn land, 
with ihd formation of whose iriiell we are best ap* 
quainted. This is the gardea-snail, that carries its 
box nppn V its baek^ whose bintory SwwMnerdam 
has talcen such eindless palps to describe. As the 
manner of the formation of this animal's shell 
extends to that of all osiers that have sbelhr, 
whe(iier they live upon land or in the water^ it will 
be proper to give it a place befove we enter «ipo» 
the history of Testaceous Fishes. 

To begin with the animal in its earliest state^ 
and trace the progress of its shell froas the time it 
first appears-— The instant- the youn^ snail leaii^s 
tbe egg, it carries ite shell or its box on its bapk« 
It does net leave the ^gg till it is arrived at a certaia 
growths when its little habitation i» suffieientfy 
hardened. This beginning of the shell i3 not nimh 
bigger than a pin's head^ but grows in a^very rapid 
manner^ having at first but two circumvolattom^ 
to the rett aire added as the snail grows largan 
Iti proportion as the animal increases in sixe^ the 
eti^mvoiutions of the shell increase also^ until ilie 
number of these volutes come to be five^ wbich^ is 
never exceeded. 

The p^rt where the animal enhu^^. its shel is 
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atHiefdouAH, 'to whichit ftddp in propotrtioa ^^^it 
fioib itsQlf ^lifited ioits babitatjoo: Mow. B^ng 
about to eolai^ iU;. sbell^ it is aeen with its litt]^ 
taetib bitin^^aiid clearing awi^y tbe scaJy skin tb^^ 
fifiwirs at (be. e48e9. It is sometime^ seen to^ e$lt 
tliMie ibits it ikhns tl^bea oif ; at other times it only 
cleans away the margin when covered with filnu^ 
ami then adds another rim to its shell 

For tbe purposes, of making the shelly wbif(^b j# 
natural to th&animal and without which it eoald 
not Jive threa dayisi^ ite Awbole body i& farni&he4 
\¥ith glands, from the orifices of which flows ont. a 
kiiui of slimy fluid, like small spiders threads, which 
Joio tc^ethftr in onQ common crust or surface^, aod 
in. time condense and acquire a stony bardaen. 
It ia i this slimy humour that grows into a mem^ 
brane and afterwards. a stony skin; nor can it bay^ 
eteapted any who have observed the track of n 
anail ; that glistening substance which it leaves on 
thd. floor or the wail is no other than the mater i^tl^ 
vritb whiclk the animal adds to its. shellj or xepaiw 
itwhenhmk^. r 

Now to exhibit ia a more satisfactory mi^nnei: 
the method in. wbieh the shell is formed-r-^Th^ 
snfiil bursts from its egg with its shell upon its back; 
ibisAeW^ though very simple, is the centre^ round 
winah every succeeding convolution of the sh^U }fi 
focmad^ by .new circles added to. the fir^t. Af^ tb^ 
body .of the snail can b^ extended nor where but tp . 
tike apertoire, the. mouth of the shell only c^n of 
consequence toceiv^e iai^gme«iti|tion . The ^ubstanipp 
ofwhUI) thesbdl is composed is chiefly supplied 
hy the animal itself, and is no more than a dimy 
fluid which btrdens. into hon^t This flaidl pasiM^ 


SM A HISTORY OF 

thrmigh an infinite number of little glands^ till it 
arrives at tbe poresi of the skin ; but there it is 
stopped by the shell that covers the part below; 
and therefore is sent to the mouth of the shelly 
where it is wanted for its enlargement. There 
the first layer of slime soon hardens; and then 
another is added^ which hardens also^ tiH in time 
the. shell becomes as thick as is requisite for the 
animal's preservation. Thus every shell may be 
considered as composed of a number of layers of 
slime^ which have entirely proceeded from 4be 
animal's own body. ..t k 

But though this be the general opinbn witk 
regard to the formation of shells^ I cannot aimd 
thinking there are still other substances beside tfeis 
animal's own slime which go 4o the compositam 
of its shelly or at least to its external coat^ whkk 
is ever different from the interaaL Theisuftstaiiicta 
I mean are the accidental concretions of eaiAgr 
or saline parts^ which adhere to tbe slmy ^oiattar 
upon its first emission. By adopting> this tfaeo]iy> 
we can more satisfiictorily account for tbe iiMoua 
colours of the shelly which cannot be suppoaed .to 
take its tincture from the animal's body^ as k'dia 
usual opinion ; for all the internal parts of tbe shell 
are but of one white colour : it is only the-outer** 
most layer of the sheH that is so beavtifoUy' vwied, 
so richly tinctured with that variety of ecAoitMwe 
behold in the cabinets of the curious. If the ex« 
l^mal coat be scaled off^ as M. Argent^iUe ass^rls^ 
all the inner substance will' be found but of otut 
simple colouring; and consequently the animal's 
own juices can give only one colour : whweas we 
see some shells stained with a hundred. 
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' Vfhe u&tial way of accounting for the different 
eolbaring (€ shells^ which seems to me erroneous^: 
kHtiis : — In the body of ei^ery one of these anjmals^ 
9/ii^4ieBl streaks are discerned of a different colour 
feam the rest. This variety^ say they^ is an incon* 
te$Ukhle proof that the juices flowing from those 
parte will be also of a different hue ; and will con-^ 
•equently tinge that part of the shell which their 
slime • composes of a different colour. But this 
ayjstemi m was obserfed before^ is overthrown by the 
fiaict^ which discovers that only the outer surface 
of the shell is tinged ; whereas^ by this^ it would 
Muw been* ^ coloured thnnighout; nay^ by this 
^fiMMn^ the ' internal parts af the shell would be 
Mid^^tlrlhe most virid coiouring^ as being least 
CBCfkMe^jtc^'the'extemi^injtiries of (he element where 
M-iffplaised. :Bit>tlie^ truth is^ the animal residing 
H»tlaei«Ml hiis none, of these variousr cdlours thus 
tpkcfd^ of: itB»sline is a dmple pellucid sriiMtanee ; 
and^'the ^Mijr marblingt whicfa appear im its body; 
aiCt^^O^ ooltlurtof }tto food, which is seeti Aroffg^ 
teoiia«Diqikefit( )AteBtiiies« We must, tbeiefere, 
mcconuAi^^^tti ^tiMs telouring of ite sheB^on 
»!ttflbreiitp(AnctipI^.' ' •-•^»- '*" ' •"• ^^ •' 

it If^ ^D lofltiW/; we'esiimine' the cabinets of the 
enloos/'i M^ipnshaU ' find- shells with* taHbM - ahd 
bMiutiftil^dMfiiigr wenhaff fitod th^m geiteittfly^ 
ftmvidied wi^ a' white grcilnd, tiAcCured with i%d, 
ycllow/bH[>wns green^ and several dther ^hadesHtid' 
lavdy i.mikMnfii, ^bui' neveir blue. Shells are> (^ 
alflUMt^alt^olDttts but blue. The reason seents to 
he4)bvi0u&{::for blue is the colour which sea-w4tei? 
efaaiigeai» : /A piece of silk> or a . feather, o( this 
colour^ put into an infasicm of salt^ ui^ine, or nHm/ 
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ld0e tb^r tint tntirely. Now may tt^t (JMf gif^ ni 
a bint ivith respect to the operation 'of Natove^ ¥h 
coloiiring her sheHs ? May we not from b^nceem^ 
thide, that sea-wtlter 16 efficaeiouv iii griing txAmt 
or taking it away ? That, to produce colour • the 
Mimal rrot'only foraishes its juices; ftat the sen or 
the earth that tAii^ture of substancfe which is te 
iintte with (hem. Neither thfe iiTiimal slime alotie, 
nor the external earthy or ifeiline substances aleme, 
6oiiId produce colotiiis; but b6th united pi^oduce 
ftn effect which neither sepattitely was possessed 
df. Thus shells assume every icolour'bttt b!«e ; and 
^t sea-water^ instead of pro^eihg, wduld be apt 
to destroy. ' 

Prom hence, therefore, it appears, that the iini=- 
inal does not alone tincture its own shell ; but that 
external causes co-operMe in contributing to its 
i>eanty. It is probable that, from the nature of its 
food, or from other circumstances unknown to us, 
the external layers of its slime may be of different 
cevisistenties ; so as, when joined with the partides 
of earth or salt that are accidentally nnited wiVh 
them from without, they assnme various and beau- 
tiful hues. But the internal layers, v^hich receive 
ho foreign admixture, still preserve the natural 
colour of the animal, and continue white without 
toy variation. 

Thus far we see that the animal is not whoBy 
the agent in giving beauty and colouring to its filhefr: 
but it seems otherwise with respect to its convdu- 
ttons, its prominencies, and general form. These 
*fttirie1y depend upon the art of the animal: or 
rather upon its instincts ; which, in the same kinds 
are wer mvftriaWe. The Shell generally buarrsottie 
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l^ier resemblance to tile body up«n whidi it hM 
bieen tno«ilded. Thuis it is obeervUMe in all tea-. 
riieHs> that if the anii^al has any tmnour or et^ 
creN^nee on its body ^ it creates likewise a, swelling 
kk that part of the incrastatidi to which it oorre« 
aponds. Wften the animal begins to alter its posi^^ 
tion^ and to make new additiotis to its apartments, 
the satoe protuberanice whith had raised the sbeH 
before in one jiart^ nweHs it ^LgSLin at some little 
Instance ; by which tMaiis We see the same ibe^ 
qtikMtyj in a spiral line> all rtfund the dbell. SMue-^ 
timeiis these tnin^urs of t^ animal Bte so laige^ ixt 
so pointed^ that tbMe which Hse over ihem in the 
iiicilistati'on^ appeiir Vkk hbrns ) after this the 
fLntmal disengages It^If from its first cavities^ «ind 
(ben, by fresh evatuMi^n^^ ^assumes ^ nfew s^ df 
horns ; and so increasefs tfte' ^itilyer in ^rop<Mrl^ 
to its growtb. If, on Ihe cftber hand; the bedy 
happens to be channelkd^ fte shell that covers k 
wiH be channelled likewise; If there be any pri^- 
tuberances in the body^ which wind in a spiral tine 
ti)ont it^ the ishell wiB likewise hitve its tnmour^s and 
cavities winding ronnd the end. 

In this ^anner^ as the animals aire of VttriMtt 
fbrms^ the i^lls exhibit an equal variety. Indeed> 
the diversity is so greats and the figntes sM ^clMrtt 
Mo Very striking^ that several parsons^ With It tikA 
jof htdfrnless i^doletic^e^ have made the arralngei- 
ttcfntt '(^f them the study and the bu^yn^s ^ 4hett 
lives. iPhose who const^ their 'beauty aiofte/ take 
tute to %ave th^m polished^ and to havcan *es^rAal 
citet, or pefibsteum, -as Swamma'dslih dffHs % 
scoured off from their surfaces by spirit of salt. But 
there are others that; vH%h mrore learned affectation^ 
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keep them exactly in the state in which they bare 
been founds with their precioui crust still round 
them. The expense men have sometimes been at 
in making such collections^ is amazing ; and some 
shells^ such as the Stairs-shell or the Admiral-sbeD^ 
are not more precious for their scarceness^ than 
pearls are for their beauty. Indeed^ it is the 
scarcity, and not the beauty, of . the ol^ect^ 
that determines the value . of all natural curio^ 
sities. Those shells that appear but little beautiful 
to the Ignorant, are often the most precious ; and 
those^ shells which an unlearned spectator would 
stop to observe with admiration, one accustomed 
to the visitation of cabinets, would pass over with 
idisdain. These collections, however, have their 
use; not only by exhibiting the vast variety of 
Nature's operations, but also by exciting our curio-* 
sity to the consideration of the animals that form 
them. A mind that can find innocent entertainment 
in these humble contemplations is well employed ; 
and, as we say of children, is kept from doing mis- 
chief. Although there may be nobler occupations 
than that of considering the convolutions of a shelly 
yet there may be some who want the ambition to 
aspire after such arduous pursuits ; there may be 
some unfit for them ; there may be some who find 
tiieir ambition fully gratified by the praise which the 
collectws of shells bestow upon each other. Indeed^ 
for a day or two, there is no mind that a cabinet of 
shells cannot furnish with pleasing employment. 
What can be more gratifying, as Pliny says,* than 
to view Nature in all her irregularities^ and sporting 
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variety <>C Aelb ! Such a difference of colour do they 
iflshibit'; mdi m difference of figure ; flat^ concave^ 
iongi Innated^ drowii rounding circle^ the orbit cut 
iti»tw^; seme are seen with^ rising on^theback^ 
Mme sroootb^ some wrinkled^ toothed^ streaked^ the 
pi4nt >vaneiMly- intMtedi the mouth fM)inting like a 
dagger/ folded baick> bent iii'wards : • all these varia- 
tions^ and nteny more> furnish at once novelty^ 
eleglince^ 4ind specuktionv « ^ * ... ^ . . 

WMh l^pect to theh%lir^ of shells, Aristotle has 
^vided them^ inky^hrte^kinds ; and his method ia, 
ofall oAeny the Hiost^onA>rigableto nature/ v These 
are first; the Unival1Fe/o^Turbinated, which consist 
of one pieiie/ tike 4he box-of^asnaih secondly, the 
Bi^e^ej oonsisting of two pieees; united by a hinge, 
like an t>ystM ^and thirdly i the Mukivalve^ consist- 
ing of -more ttum two pieces, as the acorn^diieH, 
wMcfa has^ot leilS'than twelve piteces that go to its 
compositions AU these kinds are found 4n "the sea 
at diffisrent depths ; and ieire 'valuable in proportion 
totheir scarceness or beatity. 
*- From^ the- variety of *the -colours and figure of 
shdlsi, we-maypassto^ that of* their place and situa- 
Hon ; • Some are found * 4n the* sea ; - some- hi fresh-* 
v^ater- rivers-; - some ^aKve -upon- •hmd-; and a -still 
greater quantity dead in the bowels of the earth. 
But wherever sheHs-are found,- they are universally 
known tdht composed- of one and the 'i^ame -sub- 
stance.' They are formed of ' an animal OT caica-< 
rioui^ earth, Uiat ferments with vinegar and other 
^dsV and that burns^into lime/ and will not eanly 
.melt into? glass.- ^Sueh-ns^ the substance of* whidi 
they are composed; 'and of their spoils v many phjto-' 
sophers think that a great part of the surface of the 
VOL, y. p 
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earth \% compoied at present. It is supposed by 
Ibem^ that chalks^ marls^ and all such earths as- 
ferment with vinegar^ are noUiing more than a com- 
position of shells^ decayed^ and crumbled down U^ 
one uniform mass. 

Sea-shells are either found in the depths of the 
ocean^ or they are cast empty and forsaken of their 
animals upon shore. Those which are fished up 
from the deep> are called by the Latin name Pelagit ; 
those that are cast upon shore, are called Littorales. 
Many of the pelagii are never seen upon shore ; 
they continue in the depths where they are bred ; 
and we owe their capture only to accident. These^ 
therefore^ are the most scarce shells ; and^ conse* 
quently^ the most valuable. The littorales are more 
frequent ; and such as are of the same kind with the 
pelagii are not so beautifiiL As they ai% often 
empty and forsaken^ and as their animal is dead;, and 
perhaps putrid in the bottom of the shelly they by 
this means lose the whiteness and the brilliancy iA 
their colouring. They are not unfreqnently aka 
found eaten through^ either by worms^ or by each 
other ; and they are thus rendered less valuable : but 
what decreases their price stiU more is^ when they 
are scaled and worn by lying, too long empty at the 
bottom^ or exposed upon' the shore. Upon the 
wfaole^ however^ sea-shells exceed either land or 
fossil shells in beauty; they receive the highest 
polish^ and exhibit the most brilliant and varioua 
colouring. 

Fresh-water shells are neither so numerous^ so 
various^ or so beautiful^ aa those belonging to the 
sea. They want that solidity which the others have : 
tiieir clavicle^ as it is called^ is neither so prominent 
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nor §o strong ; and not having a saline substance 
to tinge the surface of the shelly the colours are 
obscure. In fresh-water there are but two kinds 
of shells; namely^ the bivalved and the tur- 
binated. 

liiving land shells are more beautiful^ though not 
so varions^ as those of fresh- water ; and some not 
inferior to sea-shells in beauty. They are indeed 
but of one kind^ namely^ the turbinated ; but in 
that there are found four or five very beautiful 
varieties. 

Of fossil^ or^ as they are called extraneous shells^ 
found in the bowels of the earthy there are great 
numbers^ and as great a variety. In this class there 
are as many kinds as in the sea itself. There are 
found the turbinated^ the bivalve^ and the multivalve 
kinds ; and of all these^ many at present are not to 
be found even in the ocean. Indeed^ the number is 
so greats and the varieties so many^ that it was long 
the opinion of naturalists^ that they were- merely the 
capricious productions of Nature^ and had never 
given retreat to animals whose habitations they re-* 
sembled. They were found/ not only of various 
kinds^ but in different states of preservation : somo 
had the shell entite^ composed^ as in its primitive 
state, of a white calcareous earth, and filled with 
earth, or even empty ; others were found with the 
riiell entire, but filled with a substance which was 
petrified by time ; others, and these in great numbers, 
v?ere found with the shell entirely mouldered away, 
but the petrified substance that filled it still exhibit- 
ing the figure of the shell ; others still, that had been 
lodged near earth or stone, impressed their print upon 
these substances^ and left the impression, though 
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they themselves were decayed : lartly^ sonie fthelfo 
were found half moaldered away^ tfieir parts scafing 
off from each other in the dame order in whichth^y 
were originally formed. However, these different 
stages of the shelly and even their fermentin^g with 
acids, were aft first insufficient 4o convince those ^^ha 
had before assigned them a different origin* They 
were still considered as accidentally and s^cMTtively 
formed^ and deposited ia .the various repositories 
where they were founds but no way appertaining to 
any part of animated nature. This put succeeding 
inquirers upon more minute researches ;. and they 
sooa began to find^ that often where they dug u^pi 
petrified shells or teeth^ they could discover the 
petrified remains of some other bony parts of the 
body. They found thatr the shells which were taken 
from the earth exhibited the. usual defects, and mis-> 
chances which the same kind are known to receive 
^t sea. They showed themmot only lihctured with 
a salt-' water crusty but piereedin a peculiar manner 
by the sea-.woi^ms; that make the shells of fishes their 
favourite food. These demonstrations were ^suffi.^ 
eient at last to convince all but a'f^iw philosophers 
who died aWay, and whdse erroneous systems died 
with them. * - ' ' "^ ^ 

. Every sh^'Uhmfore; wherefvef it* as found; is 
now considered lis the ^^1 of pome animal^ that 
oiKie ^nd dhjelter^thei^in:^ It matters^ not by> what 
unacCKyunlibie tneanft they may htiVe wanflei'ed fr6ti{ 
theiiea:^ butdifeyreadilbft all; aK^d the tnoi^t; ^rtaiti, 
maiitg'^f tbeh* oi^igini ' Fr^m^ th^ir Vitimbe^s and 
siCtaaiiOn^ w^ bm led to cbnjie^tar^]-that the i^jsa 
reac)iedth0 places Where they ar^fftdnd; and f^^ 
their varieties we learn how little we ktum o(( all 
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tbe s^ea contai|)s at present ; aa the earth furnishes 
many kinds which our most exact and industrious 
shell^qcdlectors have not been able to fish up froni 
tbe deep. It is most probable^ that thousands of 
different foi^ms still remain at tbe bottom unknown ; 
so that we mfiy justly say >yitb the philosopher : Ea 
qtue $tiniu6 ^^imt pars miniffSfi egrum qu(B tgnar 
ramus. ' ., * 

'It is well^ however^ for mankind^ that the defect 
of our knowledge on this subject is^ pf all parts of 
learning*^ that vybich may be most easily dispensed 
with. An increase in the number of shells would 
throw but very few lights upon the history of the 
animals that inhabit them. For such information 
we are obliged to those men who contemplated 
something more than the outside of the objects 
before them. To Reaumur we are obliged for exa- 
mining the manners of some with accuracy ; but to 
Swammerdam for more. In fact, this Dutchman 
has lent an attention to those animals, that almosf; 
escc^eds qredibility : he has excelled even the insects 
he dissected, ii) psftience, industry, atid perseverance. 
It was in vaio that this poor man's fether dissuaded 
hitiT frpm whatr the' world considered as a barren 
pursuit ; ij; was in vainf that an habitual disorder, 
brougbt on by bis sfp plication, intenruptcfd his efforts ; 
it. was- in vain that mankind treated him with ridicule 
while living, as they suffered* his works to remain 
ItfUg utif^Hnt^d and neglected when dead: still 
the ^Putch philosopher went on, peeping into un- 
vrholc^some ditches,' wading through fens, dissecting 
spi^er^^ and enumi^rating the blood vessels of a 
snail; iik^ the be^, whose h^art he could not only 
disttnguishj bat ^ssect, he seemed insttnetively im-* 
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pelted by his ruling passion^ although he found 
nothing but ingratitude from man^ and though his 
industry was apparently becoming fatal to. himself. 
From him I will take some of the leading features 
in the history of those animals which breed in shells ; 
previously taking my division from Aristotle^ who^ 
as was said above^ divides them into three classes : 
the Turbinated^ or those of the Snail kind ; the 
Bivalved^ or those of the Oyster kind; and the 
M ultivalved^ or those of the Acorn-shell kind. Of 
each I will treat in distinct chapters. 


CHAP. V. 


Of TurbimUed SheU-Fiah of the Snail Bind. 

JL O conceive the manner in which those animals 
subsist that are hid from us at the bottom of the . 
deep^ we must again have recourse to one of a 
similar nature and formation that we know. The 
history of the garden*snail has been more copiously 
considered than that of the elephant ; and its ana- 
tomy is as well if not better known : however, not 
to give any one ol^ect more room in the general pic- 
ture of Nature than it is entitled to, it will be suffi- 
cient to observe, that the snail is surprisingly fitted 
for the life it is formed to lead. It is furnished with 
the organs of Ufe in a manneir fllihbi^ as cotnplete as 
the largest animal; withVibn^6, bi^in;sali Vial ducts, 
glands, nc^es^ stomach, and ibtektinc^ ; Ilver^ heart. 
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«Qd blood-vesselB : besidei this, it has a pnrple bag 
that fiirnisbes a red raatter to differeni parts of th^ 
body, toother with strong muscles .diat bold it to 
the idwll, and which are hardened^ like tendons, at 
<heir insertion. 

Bat these it possesses in common with ether aifi- 
mals. We must now see what it has peculiar to 
itself. The first striking peculiarity is, that the 
animal has got its eyes on the points of its largest 
horns. When the snail is in motion, four boms are 
distinctly seen ; bvt the two appermoat and longest 
deserre peculiar consideration, both on accoant of 
the Tarious motions with which they are endnedj 
as well as their having their eyes fixed at the ex- 
treme ends of them. These appear like two black- 
ish points at their ends. When considered as taken 
out of the body, they are of a bulbous or turnip-like 
figure; ^ey have but one coat; and the three 
hnmoars which are common in the eyes of other ani- 
mals, namely, the vitreous, the aqueous, and ths 
cryslalhne, are in tfaese very indistinctly seen. The 
eyes the animal can direct to different objects at 
pleasure, by a regular motion out of the body ; and 
sometimes it hides them, by a very swift contrac- 
tion into the belly. Under the small horns is the 
animal's mouth ; and though it may appear too toft 
9 substance to be ftimisbed-with teeth, yet it has not 
] m, with fvhicb it devoars leaves, 

1 >,.s^mingly harder than itself; 

I tmetifoes bites off pieces of ita 

g Slirprising in the formation of 

i parts that serve for generation. 

1 ;e male and female ; and whik 
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it impreipiiates another^ is iUelf impregnated in tnrn. 
The wssds'Sapplying the fluid forthis purpose^ are 
placed ehiefly^ in- the fqre part of the neck^ and exf- 
tend4beiii|36lyeB , over -the bpdy.; >at the male and 
female organs of generation are always foundunited^ 
4pd gro^iag /tq^tber^^ r There is a large opemng 
on the right r side of the aecky which serves for veiy 
different purples. As a- veqt 4t gives a passage to 
the escrepiepts »; /as a mouth itse^esfor an opening 
lor respiration ; and also as an organ of generatiooj 
it dilates when, the -desire 4>i' pjiopagation begins. 
Within this .each animal has those partsi, or some^ 
thing similar 4heret0j which; continue the kind. 

For :8Qi)ne days befoi^ coition^ the snails gather 
together^ and* lie quiet near each other^ eating very 
little in the mean 4ime ; but they setde their bodies 
in' such a po^ture^ that the necjs: and head are placed 
apright, In the mean timei the apertures on the 
side of the neck bein^ greatly dilated^ two ofg^aim 
fesembUng intestines^ are seen ' isseing from themy 
irbtch some have thought to be the instruments ef 
generation. Beside the protrusion of thesey each 
pnimal is possessed of another peculiarity ; for^ from 
&e same aperture^; they* launch forth a kind of dart 
at each other^ wbioh is pretty hdrd^ barbed; and 
^dingnnavery ^arp point. This is performed 
when the apertures approach each other; and> thea 
^"Qne«is seen to shoot its weapon^ 'Which is i^ 
ceited by the other^ though it sometiines falls to the 
ground i some minutes after^ the^nail^which Mceiyed 
the weapon^ darts one of its own at its antagonist^ 
which is received in like manner. They then softly 
approach still nearer^ and apply their bodies one to 
tte^ otbtTy aa cloeefy as the palms and fingws of the 
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liao(b> when grasped together. At $hat time the 
borne are seen varioosly moving in all .diFectioM^ 
md this sometimes for three days tc^ether. Th0 
coupling of these animals is generally thrice rer 
peated^ at intervals pf fifteen days each ; and^ at 
^ery jLinte^ a new 4^t jstmataally €iQiMed« ' 

At tbeei^piration of teigfateen days^ the snails pro^- 
duce their eggsat the opening of the neck^ and hide 
tbeia in the. earth with the grcatest sidicitude ahd 
indttstry.- These egg9 are in great nombers/roiind^ 
whitOj and «ov^red with a^ soft shell: they ai^e 
also studi to each other by an iitiperceptible; slim6, 
like a bunch of grapes^ of about the size of a MiaK 
pea. / 

When tbe animal leaves the egg^ it is seen wkh a 
¥ery small shell on its ^back^ which has but one con* 
ydtttipn; butan piwiporiionas it grows^ the shell 
increases in the number of ils (circles. The shell 
alwaya receive its additions at the mouth ; th^ fim 
«entre still r^emaining : the animal sending forth 
from its. body thait' slime which: hardens into a stonjK 
9u)ista9ce> ^nd still 4s fashioned into, similar vohH 
tions. The garden snail seldom exceeds foqr rounds 
and a half ; but. son^ of thct sca snails arme even 

a|iten. ' • ' • *' ! • . '•.*'. '^•"' 

p^ The snails thus fitted wUh its box^ which is lights 
and firm^ (indfi- itsdf ^^eQd^d* is^ *a ^v^ py ample 
Sumner from dl ^^raait ikviuryi «' Whenever it 'm 
iBwded; itria lmt;retiriag'intQ^sfOTtre9iu %»d wait-f 
ing patten%< tilL l^edtAg^r ia mBh Nw^ 19 itrpo^^ 
sessed only ofia power -ef fe^Miting int^i ifii shell'; 
but rof i^n^n^ing it iwben r brqfeen .t* Sometime t^ptes^ 
anioids-Are'Cniah^ 'seeimiiig|l[y to' pieofs*^ and) to 
aU.app•afBaflee^''ntMrly#8tro)!ed^ yetrs^^^ ji^y s^ 
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themseWes to worky and^ in a few days^ mesd all 
their nnmeixms breaches. The same substance bj 
urbich the shell is originally made^ goes to the re- 
establishment of the ruined habitation. But all the 
junctures are very easily seen^ for they have a fresher 
colour than the rest^ and the whole shell in some 
measure resembles an old coat^ patched with new 
pieces. They are sometimes seen with eig^t or ten 
of these patches ; so that the damage must have 
been apparently irreparable. Stilly however/ though 
the animal is possessed of the power of mending its 
shell, it cannot, when come to its full girowth, nfake 
a new one. Swammerdam tried the experiment : 
he stripped a snail of its shell, without hurting any 
of the blood-vessels, retaining that part of the shell 
where the muscles were inserted ; but it died in 
three days after it was stripped of its covering : not, 
however, without making effcHts to build up a new 
shell ; for, before its death, it pressed out a certain 
membrane round the whole sur&ce of its body. This 
siemforane was entirely of the shdly nature; and 
was intended, by the ianimal, as a supply towards a 
new one. 

As the snail is fiimished with all the organs of life 
and sensation, it is not wonderful to see it very vora- 
cious. It chiefly subsists upon the leaves of plants 
lsn4: tfoes ; but is very delicate in its choice. When 
-tkeaaninml moves to seek its food, it goes forward 
dtyri^emiSi 9f that broad muscular skin which some- 
dtkltmi lit) ei^M projecting round the moutii of the 
ol4}eH!i//tbis!isjexpanded before, and then contracted 
ii9illiif:iiTtkind of undulating motion, like a man 
laUwkfitiugt to:iaove himself forward by "one arm, 
/^Mfe l^grmff hte belly. But tlie snail has another 
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advantage^ by irhich it not only sinooths and planes 
its way^ but also can ascend in the most perpen- 
dicular direction. This is by that slimy substance 
^ith which it is so copiously fiirnished^ and which 
it emits wherever it moves. Upon this slime^ as 
upon a kind of carpet^ it proceeds slowly along^ 
i^itbout any danger of wounding its tender body 
against the asperities of the pavement ; by means of 
this it moves upwards to its food upon trees ; and 
by this descends^ without danger of fatting^ and 
breaking its shell by the shock. . 

The appetite of these animals is very great ; and 
the damage gard^ers in particular sustain frooi 
them^ makes them employ every method for their 
destruction. Salt will destroy them as well as soot ; 
but a tortoise in a garden is said to banish them 
much more effectually. 

At the approach of winter^ the snail buries itself 
in the earth ; or retires to some hole^ to continue in 
a torpid state^ during the severity of the season. It 
i^ sometimes seen alone^ but more frequently in 
company^ in its retreat ; several being usually found 
together^ apparently deprived of life and sensation. 
For the purposes of continuing in greater ' warmth 
and security^ the snail forms a cover or lid to the 
mouth of its shell with its slime^ which stops it up 
entirely^ and thus protects it from every teterfial 
danger. The matter of which the cover ia'cottf- 
posed^ is whitish, somewhat like plaister^ pMtfhltfii 
and solid, yet at the same time poroilS'imdftliitfjiib 
admit air, which the animal cannot li^'witHodt. 
When the cover is formed too thick, flie4nail iHeii 
breaks a little hole in it, which correcdt tj^e Ibrfc^^f 
that closeness, which proceeded. italaq^^4^IM«^ 
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catttion. In this manner^ sheltered in ite hole from 
the weather^ defeqded^ in its. shell by a cover^ it 
sleeps during the winter; and^ for six or seve^ 
months^ continues without food pr motion^ until the 
genial oall of spring; breaks its dumber, and excites 
its activity. * • ' , • . 

• The snail, having slept for so long a season^ wakes 
on9 of the first fine days of April; breaks open its 
celL and sallies forth to seek for nourishment. It 
is not surprising that so long a fiaist should have 
thinned it^ and rendered it vevy vpractous. At first; 
therefore, it is not Very difficult ia the choice of* its 
food ; almost any vegetable that is green^ seems 
welcome;! but the succulent plants of the garden 
are chiefly grateful ; and the vai^ious kinds* of piilse 
are, at some seasons^ almost wholly destroyed by 
their numbers. So great is the multiplication of 
snails in some years, that gardeners imagine they 
bur$t from the • earth. A wet season is generally 
favourable to (heir production; for this animal 
cannot bear very dry seasons, or dry places^ as they 
cause too great a consumption of its slime^ without 
plenty of which it cannot subsist in health and 
vigour.* ' ? 

. [* In the Philosophical TransaotionSythe following well-attested 
instance of the wonderful tenaciousness of life in. the snail, ia 
recorded. The father of Mr. Stuckey- Simpson, a fellow of the 
Royal Society and a lover of Natural History, lefl his son a small 
coflectibn of natural cisriositiesy among which wiere the shells of 
some snails. About fifteen years after his father's deaths in whose 
possession they badbeen some time^h.e gave afew of them tobissQp, 
then about ten years old. The boy put them into a flowernpot, 
which he filled with water ; and the next day into a basin. Hav- 
ing occasion to use the basin, Mn Simpson observed that the 
aainMrishadcomftOut <tf4keirilieUs. £e examined the chiM> whtS 
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Such are the moBt Btrikm^ particulars in the his« 
tory of this animal ; and this may serve as a general 
picture^ to which the manners and habitudes of the 
other tribes of this dass may "he c^nipared and re- 
ferred. These are^ the sea snail^ of which natural- 
ists have> from ' tbe^ apparent difference of their 
shells, mentioned fifteen k4nds>-^ «the fresh-water 
snail/ of which there are eight kind»; and the land 
snai^of which there are i^ve. ''These all hear a 
strong reseqiblance to the ^aitden- snail3 in the forma- 
tion of their shell, in their- hermaphrodite natures 
in the slimy substanee with which they are covered, 
in the^formatipn of thdr intestines, «iid the disposi^^' 
tion of the hole on the right side of ther neck, • v^ch 
serves at once for the discharge of the fasces, for the 
lodging the instrumenta of generation^ and for re9pi« 
ration, when* the animal is under a necessity of taking 
in a new^ supply. 

But in nature^ no tiMo- kinds of animals, however 
like each other in figure w conformation, are of 

ssBiued Jiim that they were the same he hadlgheti him^ and mid 
h^ h^d also a few more, which he brought. Mr* SirapBon put eae 
of these into water, and in an hour and a half observed that it had 
put out one of its horns and body, which it moved slowly, proba- 
bly from weakness. Major Valiancy and Br.* Span were after* 
wards present, and saw one of the enuk crawl 4nit^ the jolsherk 
being dead, probably from theic bafing remained sone ^ysrih 
the water. Several other gentlemen, with {Measure witnessed tliis^ ' 
animal coming out of its solitary habitation, after a confinement 
of so many years. And when, a few weeks 'dfterwards, tbe )ihe]i 
was shown by Sir John Pringle to the Royal Socieijf^, Dr/ Mab^ ' 
bride re-examined the boy, to remove all dsobt oS^ imposWoti o^ ' 
the substitution of other shells, and declared he cottld fin^ no 
reasonto believe that the child either did or could impose upon 
his fatherj 

* D'ArgenvDle's Concbyltok^jeu '^ ^ » ' ^ f n 
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mannera entirdy the same. Though the common 
garden raail bears a very strong resemUance to that 
of fresh- water^ and that of the sea^ yet there ara 
differences to be foand^ and those very considerable 
ones. 

If ive compare them with the fresh- water snails 
though we shalt find a general resemblance^ yet 
there are one or two remarkable distinctions : and 
^t^ the fresh- water snails and, as I should suppose, 
all snails that live in water, are peculiarly furnished 
with a contrivance by Nature, for rising to the sur^ 
face, or sinking to the bottom. The manner in 
which this is performed, is by opening and shutting 
the orifice on the right side of the neck, which is 
fbrnished with muscles for that purpose. The snail 
sometimes gathers this aperture into an oblong tube, 
and stretches or protends it above the surface of the 
water, in order to draw in or expel the air, as it 
finds occasion: This may not only be seen^ but 
beard also by the noise which the snail ma^es in 
moving the water. By dilating this it rises ; by com^ 
pressing it, the animal sinks to the bottom. This is 
effected somewhat in the manner in which little 
images of glass are made to rise or sink in water, by 
pressing the air contained at the mouth of the tubes, 
so that it shall drive the water into their hoUow 
bodies^ which before were filled only with air, and 
thus make them heavier than the element in which 
they swim. In this manner does the fresh-water snail 
dive or swim, by properly managing the air ocm- 
tained in its body. 

But what renders these animals far more worthy 
of notice is, that they are viviparous, and bring 
forth their young^not only alive^ but with tiieir shells 
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1ip<|A their backs. This seems surpristiig ; ycst it 
is iocontestably true : the young come tq some de« 
gree of perfection in the womb of the parent ; there 
they receive their stony coat ; and from thence 
are excluded, with a complete apparatus for sub* 
sistence. 

'' On the tweUth of March/' says Swammerdam^ 
^ I began my observations upon this snail^ and col- 
lected a great number of the kind^ which I put 
into a large basin filled with rain-water, and fed 
*' for a long time with potters' earth, dissolved in the 
*' water about ttiem. On the thirteenth of the same 
month I opened one of these snails, when I found 
nine living snails in its womb : the largest of these 
were placed foremost^ as the first candidates for 
exclusion. I put them into fresh- water, and they 
lived to the eighteenth of the same month, mov*» 
ing and swimming, like snails full grown : nay 
their manner of swimming was much more beau^ 
tiful." Thus^ at whatever time of the year 
these snails are opened, they are found pregnant 
with eggs, or with living snails^ or with both 
together. 

This striking difference between the fresh-water 
and the garden snail, obtains also in some of the sea 
kind ; among which there are some that are found 
viviparous, while others lay eggs in the usual man- 
ner. Of this kind are one or two of the Buccinums ; 
vritbin which living young have been frequently 
found, upon their dissection. In general, however^ 
the rest of this numerous class bring forth eggs j; 
from whence the animal bursts at a proper state of 
maturity, completely equipped with a house, which 
the moistness of the element where it resides does 
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not prevent the inhabitant from enlarging. How 
the soft slime of the snail hardens^ at the bottom ci 
die 8ea> into the stony substance of a shelly is not 
easy to conceive ! Tliis slime must at least be po8«- 
sessed of very povrerful petrifying powers. 

All animals of the snail kind^ as was observed be- 
fore, are hermaphrodites ; each containing the in- 
struments of generation double. But some of the 
sea kinds copulate in a different manner from these 
of the garden. ' The one impregnates the other ; • but, 
from the position of the parts^ is incapable of-bdng 
impregnated by the same in turn. For thi» reason 
it is necessary- for a third to be admitted as- apartner 
in this operation : so that^ while -one rimpregnates 
that before it; another does the same tilBce by this ; 
which is itself 'impregnated by a fourth'. ' Int^tus 
tnanner; Mr. Adanson ihas seen >vast' numbers *ef 
sea snails^ united together in a ehain; impregnatiiig^ 
each other. The bulin and the caret perform the 
offices df male and female at the same iime. * The 
orifices in these are two^ both separate from each 
other : the opening by which the animal performs 
the office of the male^. being at the origin of tht 
horns ; that by which it is passive^ a$ the fdmale^ 
being fetther down upon the neck. It may also be 
observed as a general rule/that all'animalsthat have 
this orifice^, or verge*) ^ as^some call it] on the right 
side^ have'their. shells turned froiit the right to th^i 
left ; on the contrary, those vfrhichhave it oU' the left 
side, have'their shells turned from left to right, in a 
contrary direction to the former. ' * 

But this ii^ not 'tfie only iKfferetice ' between land 
and sea snails. Many of * the latter entirely vraiit 
horns ; and none of them har6 above twd.^'' inde*d,^ 
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itlS^e boi*^s of &na»]s be furnished with eyes, and if, 
%s soiM ar^ willing to think, the length of the horn> 
tfke the tube of a telescope, assists vision, thesb ani- 
tnals^ that chiefly reside in the gloomy bottom of the 
deep, can have no great occasion for them. Eyes 
would "be unnecessary to creatures whose food i^ 
usually concealed in the darkest places ; and who, 
possessed of very little motioti, are obliged to grope 
for What they subsist on. To such, I say, eyes 
would rather be an obstruction than an advantage ; 
and perhaps even those that live upon land are 
without them ! 

Those that have seen the shells of sea snails, need 
not be told that the animal which produces them is 
larger than those of the same denomination upon 
land. The sea seems to have the property of en- 
larging the magnitude of all its inhabitants ; and 
the same proportion that a trout bears to a shark, is 
often seen to obtain between a shell bred upon the 
land, and one bred in the ocean. Its convolutions 
are more numerous. The garden snail has but five 
turns at the most ; in the sea snail the convolutions 
are sometimes seen amounting to ten. 

There is a difference also in the position of the 
mouth, in the garden and the water snail. In the 
former, the mouth is placed crosswise, as in qua- 
drupeds; furnished with jaw-bones, lips, and teeth. 
In most of the sea snails^ the mouth is placed lon- 
gitudinally in the head ; and, in some, obliquely, or 
on one side. Others, of the Trochus* kind, have 
no mouth whatsoever; but are furnished with a 
trunk, very long in some kinds, and shorter in 
others. 

TOL. V. Q 
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Soatte of tlie TrocfaiUB kind^ Aunidied tliM«.witti 
an inatrument of 4itEewce, dc6er¥je oar putkolw 
iittention. The tnifik of libe te^us im fle^y^ jiaif<^ 
i^ilar^ rapple^ aod hoUow. Ito MtncMiiity is hordam^ 
with a xAurtilage^ and tootfied Ulw aaai^j Tlie 
•nails that are pco^ided vnlhlbisywiay jjpe ooasideiMl 
as i\te predaciow iiibe, vamoiig- their feDo^S'Htf.^tbt 
bottom. They Bm, among snails^ what thettigor^ 
the .eagle^ or the shatk is ^fiiong beasta,* lwiia> df 
fishes. The whole race of abejlad ' aaiioak avoid 
their approach: 'kat their hab^tiona^fihoiri^vw 
powerfully and strongly fouilt^ though never 90. weH 
fortified, yield to*the''$tt{>efior foree of these ipvadera. 
Though provided mkb a tbi^k^ daiasy ahdl ihem« 
selves^ yet thiey move wUh greater ayrifittesatat Um 
bottom than most otbef shell-fish' ; and. sej«e thfthr 
prey with greater facility. No ^hdlso hu^ bit 
they will boldly VjMiiave to aito^k ; andj with tbe^ 
pierdng auger-like trunks wtU <}ajckly hpre ii 
through; No efforts the o^w Bwipal. nmlBes can 
avail : it expands ksetf^ and rises tothesuHa^e ; hat 
the en^ny rises with it ; it again sinks to the boUom, 
but stfU its destroyer closely adioieras* In this 
manner the carnivorous shell- fisb^ as some oatu^ 
ralists call it, slicks for several 4ay6^ nay weeks^ to 
its prey^ untU wkh its trunk < it has sucked oat aA 
substance, or until it draps off^ when the other 
begins to putrefy. 

Thus it would seem throughout «ature> that no 
animal is so well defended but that others aine feand 
capable of breaking in upon its entrenchmentsc The 
garden snail seems tolerably well goarded; but the 
wall of its shell is paper itself^ in oonipariseiat<wMi 
that which fortifies spma of the BeaanpA^'hind. 


TESTAOfiOUS FISHES. «8f 

Bbsfde thii tUck fliidl^ many of themf ur« atso fur- 
Btifaed withra lid^ which covers the mouth of th^^ 
dtttt^ and Which lopeiis 4t)d sbvta at'Hhe uniniars 
{>ieasure. WiMi "the xreatune hunts for, food^ it 
opijiis lis box, gfcipeft y>f swims about ; and when 
tatisfied, drops its lid and smks to the bottom : there 
it might be supposed to remain in perfect security ; 
but the trochiis so6a finds the way to break into the 
thickest part of its incldsure, and quickly destroys it 
With the most fatal industry. 

The being* liable to the attacks of the trochus 
^ems to be a calamity to which most of this tribe 
are subject. Scarcely a shell is met with entire and 
sofitkd tb the end of its convcdutions ; but particil- 
laily the thinnest shells are the most subject to be 
thu^ invaded. As their sheik are easily pierced^ 
the predatcNry shell-fish^ or the sea-wprnfi, chiefly 
seek them for subsistence ; and of those thin paper- 
like shells^ not one in a hundred is found that has 
not suffered some disaster. As they are lighter than 
other shell-fisb^ they swim with greater ease : and 
this is the chief method of avoiding. their heavier 
diick-shelled pursuers; The food of all snails 
properly lies at the bottom ; when, therefore, the 
nautfhis, or other thin-shelled fish, are seen busily 
swimming at the surface, it may be, that, instead of 
sporting or sunning themselves, as some are apt to 
suppose, they are actually labouring to escape. their 
^most deadly pu rsuers .. 

Of all sea snails, that which is most frequently 
seen swimming upon the i^urface, and whose shell 
18 the diinnest^nd most easily pierced, is .the Nautilus, 
: Whether, upon these occasions, it is employed 
hi escaping its niim^ous enemies at the bottom^ 

q.2 
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or seeking for food at the surface^ I will not venture 
to decide. It seems most probable^ that the fonnef 
is the cause of its frequently appearing : for^ upon 
opening the stomachy it is found to contain cfaiefty 
that food which it finds at the bottom. This ani-r 
mal's industry^ therefore^ may be owing to its fears ; 
^nd all those arts of sailing, which it hais taugiit 
mankind^ may have been originally the product of 
necessity. But the nautilus is too famous not to 
deniand a more ample description. 

Although there be several species of the uauttlas^ 
yet they all may be dividad into two : the one with 
a white shell as thin as paper^ which it often is seen 
to quit and again to resume ; the other with a thicker 
sheU, sometimes of a beautiful mother-of*pearl 
colour^ and that quits its shell but rarely. This 
shell outwardly resembles that of a large snails but 
is generally six or eight inches across : within^ it is 
divided into forty partitions^ that communicate with 
each other by doors^ if I may so call them, through 
which one could not thrust a goose-quill : almost 
. the whole internal part of the shell is filled by the 
animal ; the body of which, like its habitation, is 
divided into as many parts as there are chambers in 
its shell : all the parts of its body communicate with 
«ach other, through the doors or openings, by a long 
blood-vessel, which runs from the head to the tail : 
thus the body of the animal, if taken out of the shell, 
may be likened to a number of soft bits of flesh 
of which , there are forty, threaded upon a string. 
From this extraordinary conformation, one would 
not be apt to suppose that the nautilus sometimes 
quitted its shell, and returned to it again; yei 
nothing, though seemingly more impossible^ i& more 
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eertftin. The manner by which it contrives to dis- 
efigage^every part of its body from so intricate an 
htibitatio& ; ' by which it makes a substance, to ap* 
pearance as thick as one's wrists pass* through forty 
doors; eadi of which would scarcely admit a goose 
^n'Alj is not yet< discovered : bat the fact is certain ; 
for th^ animal is often £ound without its shell ; and 
the shell more frequently destitute of the animal. It 
IS most probable^ that • it has a power of making the 
substance <tf one section of its body remove up into 
that which k next ; andthas^ by multiplied removals^ 
it ffets free.* 

^ Bot thiSi though very strange^ is not the peculia- 
rity for which the nautilab has been the most distin- 
gifiihed. It9 spreading the thin oar^ and catching 
khe flying gale^ to use the poet^s description of it^ 
has chiefly excited human curiosity. These animals^ 
particularly those of the white, light kind^ are 
chiefly 'found in the AfediteriBoean ; and scarcely 
any who httve sailed on < ditit sea^ bat must often 
have seen them. When the sea is calm^ they are 
observed 'floating on the surface ;- 'some sprea^irng 
their litde sail; some rowing with their feet^ as if 

* I* Tli^f 'real Paper Kautikw or* Argonftul has a ftpiral, boat- 
ahapod^ extramely thia, th^^ wilh. only a mgle qelL The aiii* 
mal wbicl^^nliabita it» and which in the early agea of society was 
supposed to have suggested the original idea of navigation, very 
much resembles the cutfle-fish. It has eight arms, tWo of which 
ajreibmisbed at their extrdiBiities with an dval membrane, which 
it can^at pleasuiOtliftiip^aDd expand to the gale, while the other 
St:!, bang ov^r thesidea.of the sbeD, and are used in the manner 
of oars. The large chambered nautilus with many cells, and of 
which drinking-vessels are made, is a totally distinct animal, 
Kviag^at the- bottom of the sea, and without imy apparatus td 
keep it floatiDg on the surface.] 
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for life an# death; mid oHiefB ^UA, fl«l^«g^ ^p0ti 

their mouths^ like a ship wiih the heel Hfiwrnrd* If 

taken while tkuB enplo^eA^ ati<A emnhfec^^ the ei^ 

traordiBarry meehauMn af their Unnhs fbs saiUap. witt 

appear imare w0faSe9k. The MiMilte il^ fi^niMh^ 

widi er^fat feet^ whidi isMe near tiifr lAMtfl^ aai 

may as properly be caHed hatha : theset afieeami^ctad 

to each other hy a thia fidcin^,. lihe thai beteeM 

Ibe toed of a doth,. h«t much tbiimei: and nioia 

transparent. Of these eight fisat thaiii caaii^aQtedn 

six are ahoct, aMlUieae aM heM up » stil^t^r c%i0k 

the wind in sailing; the two others are lanigerr sui4 

are kept in the iwatet : aavvivg^iike paddlMj t^«gl|ser 

their eoavae hvf . Wtma the Hiealhtii h^ ^te cafaa^ 

and the annrair is pordned ffmtk hatMi^ it i&thm 

aeen cxfiandiDg only ft pMt of ita sai^, and PMrkifi 

mkh ihe real : wbent^ea it ia iMlcnKpte^ W&mbi 

danger fioio alwve^ it hntanily Itiiladhe safl)^ CHlchiia 

in aH ite oavs^ tums^ ita sheK moiitii dk>«HM!(ard|| 9mi 

inafeantly ainhar to the batten. SaaaeCiaiirs dba It ia 

aeen paonping^this iraterfroaa 9b leakia^hiilk: aii4 

trbesL unit far ttihag^ deaeateiimabdl aaAilrel^. Tito 

fonabea . hirih is teen fleatiag alo«g> tdlihdbahMi 

by a kind of shipwreck^ upon the rocks or the shore. 

From' tbe ahove d^s8cri^tiim>I:1h*Qjl?»«e maj con^ 

aider this aniiifa) raHler aa attemptihg feat sacw iteaif 

from the attaeks of its dbstroyers^ Aan aa rdwih^g-^ 

pursait of food. Certain it is^ that uo creature of 

the deep haA more aomtfow and more, pftiwrfij 

enemies. Ita sk^ ia scavceVf ewr foaMb ia penfiMt 

preservation ; birt is generally seen te bear aeaM 

marks of hostile invasion. Its littTe arti3> therefbrjr^ 

upon the swface of thg. watec^ may baiter bie^a g^wea 

it for protection ; and it ramp be- thjw aa4ii>di wtk 
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ftoioparatiive swiftness^ to ^void the crab^ the sea- 
ccorpieo^ the trocbus^ and all the slower preda- 
cious reptiles that lurk for it at the bottom of the 
^ater. 

> From this general view of snails^ they appear 
to be a much more active^ animated tribe, than from 
IheiB.flgiire one would at first conceive. They seem, 
to an inattentive spectator, as mere inert masses of 
soft fleshj rather loaded than covered with a sheH^ 
■wrgely eapabte ef motion, and iiisensible to aU 
Hm olgeets afroundf tliem. When viewed more 
dMdty^ tbey am fimiid to Be furnished with the 
O P gm ^ of life and tensatiobjn toleraUe perfection; 
tfK]f Me di^fiMfed'witfi armour, that is at once both 
Miftataad sli>M^; they are as* active as liieir neces- 
gMMM^Miire'; ahi^ane possissst^d of appetites more 
IMtgnMt ttkan those c^ animals that seem muclJl 
HMe peyfec%'fociiied. lu: shorty they are a fruitful 
nditttariMtaiEf Cribe' ; forniiihed, like all other animals^ 
ifitir t6^ peweft^ of escape and invasion; they 
iM/ire'fiteir pursttitt^ and their enmities, and^ of aQ 
«MituM» <»f the deep, tttey baTe most to fear fromr 
!MQb»oiket. 
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CHAP. V. 
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Of Bivalved Shell Fish, or Shells f^f the Oyster 

Kind. , 

JLT may seem whimsical to make >a distinctioa 
between the animal perfections of turbnifttecl and 
bivalved shell-fiab^ or to grant a^e^ree of Bttp^ioriiy 
to the snail above the oyster. Yet this- dietmiation 
strongly and appar^fitly obtains in nature ; and vre 
shall find the bivalved tribe c^ animals in c^very 
respect inferior to those w^ have been. desci;ibiAg. 
Inferior in al), their sensations; inferior ii^., their 
powers of motion ; but partioilarly inferior in tfceir 
system of animal generation. The snail tj^ibe,' as 
we saw^ are hermaphrodite^ b^t require th0 assist:- 
^nce of each other for foundation ; all the bivaJve 
^i^p are hermaphrodite in like BiaBner> but they 
require no assistance from each other towfirds. imr 
pregnation ; and a single muscle or oyster^ if there 
were no other in the worlds would quickly replenish 
the ocean. As the land snails from its being best 
known^ took the lead in the former class, so the 
fresh-water muscle^ for the same reason^ may take 
the lead in this. The life and manners of such as 
belong to the sea will be best displayed in the com^ 
>arison. 

The Muscle^ as is well known ^ whether belong- 
ing to fresh or salt-water^ consists of two equal 
shells^ joined at the back by a strong muscular liga* 
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ment^ that answers all the purposes of a hinge. By 
the elastic contraction of these^ the animal can open 
its shells at pleasure^ about a quarter of an inch from 
each other. The fish is fixed to either shell by four 
tendons^ by means of which it shuts them close; and 
keeps its body firm from being crushed by any 
Ish^oek' against the w&lls of its own habitation. It is 
furnished^ like all other animals of this kind^ with 
vital organs^ though these are situated in a very ex- 
'traiiE>riKnary manner. It has a mouth furnished with 
two'flesfay lips ; 'its intestine begins at the bottom 
'of 4tbe mouth, passes through the brain^ and makes 
a number of cirduhivolutions through (tie liver ; on 
leaving this organ^ it goes on straight into the heart; 
which it penetrates, and ends in the anus ; near 
whiobthe longs are placed, and through which it 
iireatfaes; tfke those- of the snail kind ; and in this 
flMmner its languid circulation is carried on*. 
* Biitthe'CHrgans of generation are what most de- 
serve to excite our curiosity. These consist in each 
mtiscte of t#o ovaries, which are the female part of 
ifas furniture, ftod of two seminal vessels, resembifng 
what ue found ho the male. Each ovary and each 
sertinbl vessel 'has' its own proper canal;* by the 
dvai^foiinaVibe egga destend to theanus ; and there 
aiso the seminal canals send their fluids to impreg^ 
nate them. By this contrivance, one single animal 
sftffieea'fortbe double purposcis of generation ; and 
the 'eggfic are exdhided and impregnated by Hsdf 
skme. 

As the muscle is thus furnished with a kind M 
adf^eating power, there are a few places wh^re'it 
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bnedstiialU i& notfenml i«> great abuMaMe. 1%# 
ovafiea uiuaH^ empty themsekes of th^lt eggs* M 
spFHug^ a»d tibey ai^ repfenisbed* in- a^tiimi^ F^ 
(hi» reaseD- tbey^aare.fouadi empty ii^ ffHtnoier and futt 
in wiQiler. Thej( prcoduce ia^ $reat numbers, as aN 
bivalvad sbell^&sb are found to ^. The fecwidi^ 
of the SBadl ki«d» is trifling in compaiison to the fei^ 
tility of tbese. Indeed it masf be. asserted as «gea«i* 
ral rule in nature^ tfaat the mpre bel^less and con*' 
teroptihfe thea«imal» the mwe pr^obfie it.ia abmy^ 
imad. Thus all creatures that are incapable m( 
fesistiq^ their destooyerp^. ha^^ . nothing, but their 
qjfticlL mttltiglicatioa for the GoiituiufitioR oi fibieif 
existenee. 

The multitude of these animalstin.some plaMS is 
very great ;, but fi:om their defidficeless stat^j t|M^ 
number of their destroyers* are in eqpal propavtiCHi^ 
The crabj. the cray^fisl^i and many other anim^fei 
ane seent to devour them-; but tha troabna it tbeir 
most forjnidable enemy* When thek sheila affe 
found deaertedj ifiwethen. observe ^losely^ it is rarosl 
probable we shall find that the troehus l»s> beam at 
iKork in piercing, them.. There is scarcely one ot 
them without a hole in. it;, and- thisiprol^bly wiWf 
the. avenue by which the enem^ entamd tO' destrof 
the inhabitant,;: 

But natwithstandingi^the number o£ this eiMtttie'a 
animated: enemies;, it seems- still more feasinl of lim 
iWgjitations of> the element in wh9Gb^it> resides; fop if 
dashed' against rocfi:s^ or thrown far on the beact^ 
it ia destrojied without a powev o£ radfitss^ ki oidier 
to ffmrd against these, whicb^ are to^this onimaltiM 
commonest and the most fatal accidents^ although 
it has a power of slow motion^ whi^^ I.shiajp frc^ 


TESTACEaua «SHE& S89 

mAlj diBei^y yet it endeswitni to become- nlrn^ 
libiiai^^ atki^ to atf&eh itoelf to any fixied object it 
bappens^ to be neap. For this purpose it ie fumithcKl 
with ti 'Yt»rf siBgulw capacity of binding itielf 
by a number tf tbreads tO'* whatever object it 
approaebeis '; and tbete Reauimr supposed it span 
iMTtifkitdiy^ as spiders thek webs wbkh thry fasteii 
against a wall. Ot this^ hewewr^ later pbiloso^ 
pfaers have foand very great reason to doubt It 
la thereibre mppoflfecl that (bese threads^ which* wf$ 
kmially called (lie beard of the miisdej are the 
iiaturai^ growth of tbeamnHd's body> and by no means 
jproMhice^'at pleasure. Indeed^ the exlreme leagtb 
of this beard in sonte^ whieb far exceeds the lei^yb 
aS Ae body, aeemsi imfM^ssible to> be nmittfactiired 
bjr the thrusliiig' oaC and drawiag ia of the tougoe^ 
with the* ^timoMi matter of wbicb the Frenchr phi* 
kflopher svpposed tiiose thready Were formed. It 
is eMUi fioaiMi to^ iacrease witb the gtowtk of the 
mmmA; and asrihe-aiascle becomesltfrgec and oldel^j 
(lie beard becMiea longer^ and ito fibuaentiB jnora 
strong:* .. Btt Ibis as it will, nakbwg im mow wrtain 
\h»i» tbM the mliBele is fo»n& attached hf tbep9 
ttneads to e^ery fiaed object ; s^metiiaeai wdemii 
titf want olFstichi an:; objjact, dl9se< ammala' are^ found 
united to>eadbolbef i and thougfn thrower into^a labs 
•epavitetf', Ihey are; ttilten entr in bsnchesr id many 
M^ettier'. 

To» have saaie fi«ed» Bestingt-p]a»^ wheee tha 
muscle can continue, and take in its accideatalfood^ 
aeetaft dM stata; that tbia' aaJmaL claefy desires. 
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Its instrument' of motion^ by which it contrives 
to reach the object it wants to bind itself to^ is that 
mnscalar substence resembling a tongue^ which is 
ibund long in proportibn to the size of the muscle, 
In some it is two inches long, in others not a third 
part of these dimensions. This the animal has a 
power of thmsting ont of its shell ; and with this 
it k capable of roaldtig a slight furrow in the sand 
at the bottom. By means of this furrow it can erect 
itself' upon the edge of its shell ; and thus con- 
tinuing to make th^ furrow in proportion as it goes 
fbrward^ it reaches out its tongue^ that answers the 
purpose of an arm^ and thus carries its shell edge-: 
ways, as'in a groove, until it reaches the point in- 
tended. There where it determines to take up its 
residence it fixes the ends of its beard, whicH are 
glutinous, to the rock or the object, whatever it 
be ; *and thus, like a ship at anchor^ braves all the 
agitations of the water; Sometimes the animal is 
attached by a large number of threads ; sometimes 
bat by Ihk^e or four, that seem scarce able to retaiii 
it. When the miiscle is fixed in this manner, it 
Ifves upon the little earthy particles that the water 
trlmsporCs to its^ shells, and perhaps the flesh of the 
most diminutive animals. However, it does not fail 
to grow considerably ; and some of this kind have 
been found a feot'tong; 1 have seen the beards 
a foot and a half ; and of this substance the 
natives of Palermo sometimes make gloves and 
stodtihgs. 

- ^faese shell-fish are found in lakes, rivers^ and in 
the sea. Those of the lake often grow to a very 
lUrge sizts ; but they seem a solitary animal, and 
are found geberaSy separate from each other. Those 
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of rivers a];e eot sq large^ b«it yei in gsciiillier a^UAi 
dance ; t)ot| the sea muscle of all otb^srs i^ perb^pst 
the most pleuty. These are pften bred artificially* 
in salt-water marshes that are oyerflowecl by the 
tide ; the fishermen throwing them in at the propel 
seasons^ and there being undisturbed by Uie ag^ta^ 
tions of the sea^ aiid not preyed upon by their power-: 
ful enemies at the bottom^ they cast their eggs^ 
\vhich soon become perfect animals^ and thes^ 
are generally found in clusters of several dozeOr 
together. It requires a year for the peopling a 
muscle-bed; so that if the number consists of 
forty thousand^ a tenth part ro.ay annually be left for 
the peopling the bed anew. Mqscles are tak^a 
from their beds from the month of July to October ; 
and they are sold at a yery modj^rate price. 

From this animal the oyster differs very little^ 
except in the thickness of its shelly and its greater 
imbecility. The oyster^^, like thie muscle, is formed 
with organs of life and respiration, with intestuies 
which are very voluminous, a liver, lungs, and heart. 
Like the mtiscle, it is self-impregnatcid ;; and the 
shell, which the animal soon acquires, serves it for 
its future habitation. Like the muscle it opens its 
shell to receive the influx of water, and like that 
animal is strongly attached to its shells^ both above 
and below. 

But it differs in many particulars. In the first 
place, its shells are not equal, the one being cupped, 
the other flat ; upon the cupped shell it is always 
seen to rest ; for if it lay upon the flat side it would 
then lose all its water. It differs^also in. the thick* 
ness of its shells, which are so strongly lined and 
defended, that no animal will attempt to pierce. 
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'dMm. thttkonf^ (he oyster b« secured hem ihB 
titeelM of the smaU reptfles ai 4he bbttoin, yet 
it -often isemnes trs an ebject to which tbeyr.^aye 
flUacbed^ Pipe-'womift and otiier little animals J» 
(heir 4ialNtation le 4he i^yster-s ^ides^ and in ^m 
imtiner^cfrntintte 4o it^ in security. Among tho 
miiribdr of thme « a. tittle rbd worni^ thnt ts often 
feaad upon the abdl ; which some^ from never 
fteeiirg oystere oap«date^ etroneotH^y ^apposed to be 
the male by whieh th^tf apavrn mm impregnated. 

The oyMer diffiers from the Hittsde in being 
atterly unable 4o change its situation. The nM»cle> 
as we baye observed, ^ capable of ereiling itself on 
an edge^ and ^eing forward with a slow laborioiis 
Hvotion . The oyster is wboHy passive, and endea^ 
Yonrs by all its powers to rest fixed to one spot ad 
the bottom. It is entirely wit^Kmt that tongu^ 
which we "saw aa8W<^ring ttie pnrposes of an arm in 
the other animal ; bat never&eless is often .attached 
very iirmly lo any ol]^eet it happens to approach. 
Rodts, stones, pieces of timber, or sea-weeds, all 
seem proper to give it a fixture ; and to secure it 
against the agiti^on of the waves. Nothing so 
comrmon in the rivers of the tropical climates as to 
see oysters growing even amidst the branches of 
the 'forest. Many trees which grow along the banks 
of the stream often bend their branches into the 
water, and particularly tlie mangrove, which dtiefly 
dciiglits in a moist situation. To these the oys? 
ters hang in closters, like apples upon the tnost 
fei^e tree ; and in proportion as the weight of 
the fish sinks the plant into the water, where it still 
continues growing, the number of oysters increase^ 
and bang upon the branches. Thus there is rtotinng 
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tktit these riMil^ftsh wJM Mt' slide 4o ; ik^y^fe eftea 
#¥en fottifd to etkk to ^dk 'oeher. This k efeoled 
by mesM of k ^e ^wper to UienNlfefi^ whicb^ 
when it cements^ the joining « as hard as Hke 
tfhell^ and «9 w diffieuMy broken. The joining 
tmkstBLnce, howe¥4E^r^ is not always of glae; hot 
the animal grows to the rodks^ somewhat Hke the 
mnaele^ by llhreads ; akhoagh these are only seen to 
take root in tlie shcM^ and hot as in the miisele^ to 
spring from the body of the lish itself;* 

Oystars nsni^Ny cact their spawn in May^ which 
at first appear like drops of eandle^grease^ and 
stick to any hard substance they faU upon. These 
are covered with a i^bell in two or three days ; and 
in 4.hree years the animal is large enough to be 
hronght to marfcet. As they invariably remain in 
die places where they are laid^ and as they grow 
widiout any other seeming food than the affiax of 
sea-water^ it is the custom at Colchester^ and other 
parts of the kingdom^ where the tide settles in 
Inarsfaes on land^ to pick up great quantities of small 
^sters along the shore, which when first gathered 
seldom exceed the size of a sixpence. These are 
deposited in beds, where the tide comes in, and in 
two or three years grow to a tolerable size. They 
ure said to be better tasted from being thus shel-' 

*. 

X [* Oysters and Scallops, it is now known, have a small de« 
gree of locomoCiTe power. When left by the tide^ they open 
tbeir shells to the full extent of the hinge, then shut it suddenly 
with a jerk, by which m^ans it rises a little from the ground* 
Ufxd is carried to some small distance. The Scallop will, in this 
tnanner, lift itself some inches from the ground, and tumble itself 
over till It bas regained the sea : it can likewise, in a calm det, 
4iMit ittdf oa Ae sai&GS of the waterO 
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tered fiwn the agiti^ions of the deep ; and a mijit'^ 
tare of fresh water entering into these repositories^ is 
said to improve their flavour^ and to increase their 
growth and fatne^. 

The oysters^ however^ which are prepared in this 
manner» are by no me^a#;SO large as those found 
sti^kipg to rod^ at the bottom of the sea^ usually 
called rock-oy9ters. These are .sometimes found 
as broad as a plate^ and are admired by sonpe as 
excellent food. But what is the size of these com* 
pared to the oysters of the East Indies^ some of 
whose shells I have seen two feet over ! -The oys- 
ters found along the coast of Coromandel are cjipa:* 
ble of furnishing a plentiful meal to eight or ten 
men ; but it seems universally agreed that they are 
no way comparable to oui^ for delicficy of flavour. 

Thus the muscle and the oyster appear to have 
but few distinctions^ except in their shape and the 
power of motion in the former. Other bivalved . 
shell-fish^ such as the cockle, the scallop^ and the 
razor-shelly have differences equally minute. The 
power of changing place^ which some of them 
effect in a manner quite peculiar to themselves, 
makes their greatest difference. The scallop is par- 
ticularly remarkable for its method of moving forward * 
upon land^ or swimming upon the surface of the 
water. When this animal finds itself deserted by 
the tide^ it makes very remarkable efforts to regain 
the water^ moving towards the sea in a most sin- 
gular manner. It first gapes with its shell as 
widely as it can^ the edges being often an inch 
asunder ; then it shuts them with a jerk^ and by 
this the whole animal rises five or six inches from 
the ground. It thus tumbles any how forward^ aad 
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th^n renews the operation until it has attained its 
journey's end. When in the water it is capable 
of supporting itself upon the surface ; and there 
opening and shutting its shells^ it tumbles over 
and overhand makes its way with some celerity. 
: The Pivotj or Razor«shell has a very different 
kind of motion. As the former moves laboriously 
and slowly forward^ so the razor-shell has only a 
power of sinking paint downward. The shells of 
this animal resemble nothing so much as the haft 
of a razor ; and by this form it is better enabled. to 
dire into the soft sand at the bottom. All the 
laotions of this little animal are confined to sinking 
or rising a foot downwards or upwards in the sand^ 
for it never leaves the spot where first it was planted. 
Fffom time to time it is seen to rise about half 
:vray out of its hole ; but if any way disturbed^ 
it sinks perpendicularly down again. Just over 
the place where the razor buries itself, there is a 
smaU hole like a chimney; through which the ani- 
mal breathes^ or imbibes the sea-water. Upon the 
desertion of the tide^ these holes are easily distin- 
guished by the fishermen who seek for it; and 
their. method of enticing the razor up from the 
depth of its. retreat is by sprinkling a little sea-salt 
upon the hole. Tbis^ meltings no sooner reaches the 
ra2or below than it rises instantly straight upwards^ 
and. shows about half its length above the sur- 
face. This appearance^ however^ is instantaneous ; 
and if the fisher does not seize the opportunity^ the 
raizor buries itself with great ease to its former 
depth. .There it continues secure; no salt can 
allure it a siecond time; but it remains unmo-. 
lested^ unless the fisher will be at the trouble 

VOfc. V. B 


S42 A HISTORY OF 

of digging it out, somelioies two feet below the 
iniiace. 

Sach are the minute differences between bivalved 
shell-fish ; jbut in the great outlines of their nature 
they exactly resemble each other. It is particularly 
in this clase of shell-fish that pearls are found in 
greatest abundance : and it is in the internal parts 
of those diells that are of a shining silvery coloiur 
that these gems are usually generated ; but the 
pearl is also found to bre^4 as well in the muscle or 
the scallop as in (he oyster. In &ct it is found 
in all bivalved shells^ the insides of which resero- 
Ue that well-known substance called mother-of-« 
pearl. 

Whether pearls be a disease or an accident .in 
the animal is scarcely worth inquiry. The com* 
mon opinion is^ that they are a kind of calculous 
concretion in the body of Uie animal^ scnnewhat 
resembling a stone in the bladdei*^ and are conse* 
quently to be considered as a disorder. It is saidj 
in confirmation of this opinion^ that those coasts 
upon which pearls are fished are very unhealthy ; 
and therefore most pi^obably oysters share the ge-* 
neral influence of the climate ; it is also ad^ded^ that 
those oysters' in which pearls are found ture always 
ilUtastedj which is a sign Of their being unsound; 
and lastly^ it is asserted that the pearl grows some* 
times so big as to keep the shdls of the animlil from 
shuttings and that thus it dies by being exposed. It 
is easy to see the weakness of these assertions^ which 
seem neither true nor amusis^ To answer th^an in 
their own way^ if a stone in the bladder be a disor- 
der^ a ston^e in the stomach of an ostrich is a ben^^ 
and so it may be in the shell of an oyster. If the 
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shores where the pearls are fished be anwholesome 
to man^ that, instead of being disadvantageoos, is 
so niiicb the more Ittcky for the oyster. If the 
pearl oysters are the worst tasted, so are kites and 
rarens among birds; ; and yet we know that they 
wtt healthy and long-lived animals : if the oyster 
had ever its shell kept asonder by the pearl within 
it, that would be a disease indeed ; but this in 
reality nevdr happens ; for the oyster that breeds a 
large pearl always breeds a large shell, and the shell 
itself indents to receive its impression. The pearl 
upon the whole seems bred from no disorder in the 
animal, but accidentally produced by the same 
matter that goes to form the shell. This substance, 
which is soft, at firsts quickly hardens ; and thus, 
by successive coats^ layer over layer, the pearl 
acifuires its dimensions. If cut through it will be 
found to consist of several coats, like an onion ; and 
mvnetimes a small speck is seen in the middle, upon 
which the coats were originally formed. 

All oysters, an4 most shdt-fisb, are found to con- 
tain pearls ; but that which particularly obtains the 
name of the pearl oyster, has a large strong whitish 
shelly wrinkled and rough without, and within 
smooth and of a silver colour. From these the 
mother-of-pearl is taken, which is nothing more 
thd^n the internal coats of the shelly resembling the 
pearl in colour and consistence. This is taken out 
aiid shaped into that variety of utensils which are 
fotind so beautiful ; but the pearl itself is chiefly 
pf ized ; being found but in few oysters, and gene- 
rally adhering, sometimes making a print in the 
body of the shell, sometimes at large within the 
substance of the fish. 

R 2 
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There' are a great number of pearl fisheries in 
America and Asia ; but as pearls bear a worse price 
than formerly^ those of America are in a great 
measure discontinued. The most famous of all the 
Asiatic fisheries is in the Persian Gulph^ near the 
Isle of Bahren. There is another between the 
coast of Madura and the Island of Ceylon r and 
there was a third on the coasts of Japan : but as 
these noUe islanders have a contempt ' for jewels^ 
and an abhorrence for such Europeans as come in 
pursuit of them^ that fishery^ which is thought ta 
be the most valuable of all others^ is discontinued. 
The diving business is now carried on only in those 
countries where the wretchedness of one part of 
mankind goes to suppprt the magnificence^of the 
other. 

^ The chief fishery, as was said, is carried on in 
the Persian Gulpb, and the most valuable pearls 
lire brought from thence. The value of these jewels 
increases not only in proportion to thejr size, but 
also their figure and colour ; for some pearls are 
white, others are yellowish, others of a lead colour ; 
and some affirm they have been found as black as 
jet. What it is that gives these different tinctures 
to pearls is not known ; Taverner ascribes it to their 
lying two or three weeks upon the shore after the 
oyster is taken ; Reaumur thinks it proceeds from 
the colour of that part of the fish's body upon 
which the pearl lies. It is most probable that this 
cQlour proceeds, like the spots frequently found on 
the internal surfs^ce of the shell itself, from some 
accident while the pearl is growing. 

The bestfpl^ur^i. gfig^fls.and. jt|ie roundest are 
brou^hX froj^^t^^^^^ pf^ji^l^^icricji var# m- 
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ther 80 white. nor so exactly oval. All pearls how- 
cVer in time become yellow ; they may be consi- 
dered as an animal isubstance converted into a stony 
hardness^ and^ like ivory^ taking a tincture from the 
air. They have been even found to decay when 
kept in damp or vaulted places^ and to moulder 
into a substance scarce harder than chalk. When 
the daughters of Stilicon^ that were both betrothed, 
one after the other^ to thre emperor Honorius, were 
buried^ much of their finery was also deposited 
with them in the same tomb. |n this manner they 
remained buried for above eleven hundred years; 
till the foundations of the church of St. Peter were 
laying. Their tomb was then discovered^ and aH 
their finery was . found in tolerable preservation 
except their pearls^ which were converted by time 
and damps into a chalky powder. 

The wretched people that are destined to fish for 
pearls, are either Negroes or some of the poorest 
of the natives of Persia. The inhabitants of this 
country are divided into tyrants and slaves. The 
divers are not only subject to the dangers of the 
deep, to tempests, to suffocation at the bottom^ 
to being devoured by sharks, but from their pro- 
fession universally labour under a spitting of blood, 
occasioned by the pressure of air upon their lungs 
in going down to the bottom. The most robust 
and healthy young men are chosen for this em- 
ployment, but they seldom survive it above five 
or SIX years. Their fibres become rigid ; their 
eye-balls turn red ; and they usually die consump- 
tive. 

It is amazing how very long they are seen to con- 
Jdnue at the bottom. Some> a9 we are assured. 
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have been known to continue three quarters of an 
hour under water without breathing ; and to one 
unused to diving, ten minutes would suffocate the 
strongest. Whether from some effort the blood 
bursts the old passage which it had in the foetus^ 
and circulates without going through the luugs^ it 
is not easy to tell ; but certain it is that some 
bodies have been dissected with this canal of com- 
munication open, and these extraordinary divers 
may be internally formed in that manner. 

Be this as it may, no way of life seems so hbo^ 
rious, so dangerous, or so painful. They fish for 
pearls, or rather the oysters that contain them, in 
boats twenty-eight feet long ; and of these there are 
sometimes Uiree or four hundred at a time, with 
each seven or eight stones, which serve for anchors. 
There are from five to eight divers belonging to eacb> 
that dive one after another. They are quite naled^ 
except that they have a net hanging down from the 
neck to put their oysters in, and gfoves on their 
hands to defend them while they pick the oysters 
from the holes in the rocks ; for in this manner alone 
can they be gathered. Every diver is sunk by means 
of a stone, weighing fifty pounds, tied, to the rope 
by which he descends. He places his foot in a 
kind of stirrup, and laying hold of the rope with his 
left hand, with his right he stops his nose toJuep 
in his- breathy as ^on going dowii hfe^akyssfti a 
Very long inspiration. Thfey cU-e ncJ^'^ofttoP^Wiiiie 
to J the bott€>m, but- th^y give ' the Sigttirf ^ti6i^4ii^8e 
who Ure in the boat to dm# up th^- stont^; "^M^h 
done, the;]^ go to wd¥k> Ming thieir n^ as ^ist-as 
they earif rand then ^Vi% ^o^c^si^aT; the btleits 

above pun tip the M loaded 'ivSUi if^iUMj md 
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fsborUy alter the djver bimself^ to take a new ia- 

i^iration. Tjiey dive to the depth of fifteeQ fathoms^ 

atid seldom go deeper. They generally go every 

moraiQg by break of day to this fatiguing employ- 

meiit^ takiog the bad-wind to waft them out to 

fiea^ and retarnipg with the sea-breeze at night. 

The owners of tbe boats usually hire the divers^ and 

the rest of the boat's crew^ as we do oujr labourers^ 

At so much a day. AH the oysters are brought 

on shore^ where they are laid in a great heap till 

the pearl fishery is over^ which continues during the 

months of November and December. When op- 

portuaity serves, they then examine every oyster^ 

and it is accidej)tal whether the capture turns out 

advantageous. Indeed no human being can wish 

w^ to a commerce, which thus chains such a 

omriher of feUow^creatures to the bottom, to pluck 

up a gUtteriog moaldering pebble. 


CHAP. VII. 


Of MuUivalve Shell-fish. 

MULTIVALVE SheU-fish may be considered as 

sminuds shut up in round boxes. To view their 

il^itatians externally, one would be little apt to 

^fllwiidwlben^aB Ifae letseats o£ living creatures ; and 

: still l«^i la.sappQse tbfit eupmaof Ibem <arry tbeir 

^u^^mMf^i^^ ofjiw^nesf, so as to 

I ri«flc%|iftj|i^iii{f(»r«i^|g^ t ^ tiKMe ftbeistjf|re^.princi- 
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pally two kinds; such as move^ and such as are 
stationary : the first are usually 4nown in our cabi- 
nets by the name of sea-eggs ; the others are as 
often admired/ from the cavities which they scoop 
out for their habitation in the hardest marble. 
The first are called by naturalists^ Echini^ or Ur- 
chins; the latter are called Pholades^ or File-fish. 
Of both there are several sorts ; but^ by describing 
these two^ we shall have a competent idea of all 
the rest. ' * ^ 

On a slight view, the sea urchin may be com- 
pared to the husk of a chesnut ; being like iV round, 
and ivith a number of boney prickles standing out 
on every side. To exhibit this extraordinary animal 
in every light — if we could conceive a turnip stuck 
full of pins on every side, and running upon these 
pins with some degree of swiftness, we should have 
some idea of this extraordinary creature. The 
mouth is placed downwards ; the vent is above, the 
shell is a hollow vase, resembling a scooped apple ; 
and this filled with a soft, muscular substance, 
through which the intestines wind from the bottom 
to the top. The mouth, which is placed undermost^ 
is large and red, furnished with five sharp teeth, 
which are easily discerned. The jaws are strength'- 
ened by five small bones, in the centre of which 
is a small fleshy tongue ; and from this the intes- 
tines make a windiBg of five spires, round the anr 
ternal sides of the shell, ending at top, where the 
excrements are excluded; But what makes the 
most extraordinary part of this, animal's confonua- 
tion, are its horns c^nd iis spines> tliat point from, 
every part of the bodyj iHkjB the hoitM.of a snaM^ 
and that s^rve at 9Q£e w kfs .tp move upoo^ ^a. 
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arms to feel with^ and as instruments of capture 

and defence. Between these horns it has also spines^ 

that are not endued with such a share of motion. 

The spines and the horns issue from every part of 

its body ; the spines being hard and prickly ; the 

horns being soft^ longer than the spines^ and never 

seen except in the water. They are put forward 

and withdrawn like the horns of a snails and are hid 

at the bases of the^ spines^ servings as was said be* 

fore^ for procuring food and motion. All this ap* 

paratus^ however^ is only seen when the animal is 

hunting its prey at the bottom of the water ; for^ 

a« few minutes after it is taken^ all the horns .are 

withdrawn into the body^ and most of the spines 

dropoff. 

It is generally said of insects^ that those which 
have/the greatest number of legs^ always move the 
slowest : but this animal seems to be an exception 
to the rule; for though furnished with two thou? 
sand spines^ and twelve hundred horns^ all serv* 
ing for legs^ and from their number seeming to 
impede each other's motion^ yet it runs with some 
share of swiftness at the , bottom^ and it is some- 
times no easy matter to overtake it. It is often 
taken upon the ebb^ by following it in shallow 
water^ either in an ozter badcet^ or* simply with the 
hand: Both the spines and the horns assist its 
motion; and the animal is tisutfly seen> rikmiing 
with the mouth downvrard: ' 

Some kinds t^ this animiA ar€if asr godd eating as 
the lobster ; audits eggs^ which are of 4i deep red^ 
are considered as a Verjr giiealt deKe&ey. Bat of 
others the taste ii9 biict^iiidi^raiit ; and in alt pkees 
except the M editerraneanll, tfaey^i^ little sought fbr^ 
except as objects of curiosity. 
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Very different in motion, tbougb not mucb dif- 
ferent in fifaftpe^ frofii these, are the Acorn SbeU-fisbj 
the Thumb-footed Sbell-fisb^ and the Imaginary 
Barnacle. These are fixed to one spot^ and appear 
to vegetate firom a stalk. Indeed^ to an inatten- 
tive q>ectator, each actually seems to be a kind of 
fiingus tb^ grows in the deepj destitute of anjwa] 
life as well as motion. But the inqair^ wifl soon 
c^nge his opinion, when he comes to observe this 
mwhroom-like figure more minutely. He will theft 
see that the animal residing wilNfi ^ shell has 
not only life^ but some degnee of yomiomw^; 
that it has a cover by which it opens and shuts its 
shell at pleasure ; that it has twdve long crooked 
arms, furnished with hair, which it thrusts forth for 
its prey ; and eight smaller, which are generally 
kept in the shelL They are seen adhering to every 
sttbstanee, that is to be met with ia tlie ocean ; 
rocks^ roots of trees^ ships bottoms^ whales^ lob*" 
sters, and even crabs ; like bundles of grapes^ chmg 
to each other. It is amusing enough to behold 
their operations.^ They for some time remain mo* 
tionless within their shell ; but wheft the sea is calm, 
they are seen opening the lid, and peeping about 
them. They then thrust out their long neck, look 
round them for some time^ and then ahraptly retreaJt 
baick into their box, slmt their iid, And lurk in 
darkness apd security^ Some pteople eat them ; hut 
they are in no great repute at the tables of the 
hmnrioot^ where their defioiriaed figure would be no 
d^edim t^oAezrrtbekg. taAfQ^ed.^ . 

af^aiif<aniMiih))ofi(tfaersMly te^ 
are9ittte<»dk Jinmdeifid: noSbisii ^tliab^' great^fiMrJirs 

* Anderson's Hioimnif tfiaamkb^'!^ cB^^rr 'i ; : 
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of penetration^ compared with their apparent hn- 
Ibecility^ they justly excite the astonishment of the 
curious observer. These animals are found in dif* 
ferent places; sometimes dothed in their proper 
sbell^ at the bottom oi the water ; sometimes con- 
cealed in lumps of marly earth ; and sometimes 
lodged^ shell and aH^ in the body of the hardest 
marble. In their proper shell they assume different 
figures ; but^ in g^neral^ they somewhat resemble 
a muscle^ except that their shell is found actually 
composed of five or more pieces^ the smaller valves 
serving to close up the openings Jeft by the 
inre^lar meeting of the two principal shells. But 
their penetration into rocks^ and their resid^ace 
there^ makes up the most wonderful part of their 
))istory. 

This anim^l^ whpn divested of its shelly resem- 
bles a rotandish^ soft puddings with w$ instrument 
that seems in the leiist fitted for boring into stonee^ 
or even penetrating the softest substances. It is 
furnished with two teeth indeed; but these aie 
placed in such a situation as to foe incapably of 
touching the hollow surface ^f its stony dwelling .: 
it has also two covers to its shelly that open w^ 
shut at either end ; but these are totally unservice- 
able tQ it as a miner. The instrument with wl^i^ 
it {performs all its operations, and buries itself in 
the baldest i^oclta/ is <m\y a broad fleshy subfittt^^ 
Bomewhat resembling a l^angue^^hat iS'Seeft>is8auig 
from tlw bottom of its jshell. With this soft, yield- 
ing instrument^ it perforates the inost solid 4psar- 
bl«; and having, whik yet> little and youngs ma^e 
• its w|iy by a vwy narrow entlaoieej into the siAstance 
of the stone, it then begins to grow bigger, and thus 
to enlarg^4t9 wpetrtment^ 
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The seeming unfitness^ however, of this animar 
for penetrating into rocks, and there forming an 
habitation, has induced many philosophers to sup- 
pose that they entered the rock while it was yet 
in a soft state, and from the petrifying quality of the 
wrfter, that the whole rock afterwards hardened 
around them by degrees. Thus any penetrating 
quality, it was thought, was unjustly ascribed to 
them, as they only bored into a soft substance, 
that was hardened by time. This opinion, how- 
ever, has been confuted, in a very satisfactory man « 
ner, by Doctor Bohadsch, who observed, that many 
of the pillars of the temple of Serapis at Puteoli, 
were penetrated by these animals. Prom thence 
he very justly concludes, that the pholadeff must have 
pierced into them since they were erected ; for no 
workmen would have laboured a pillar into foTrra, 
if it had been honey-combed by worms in the 
quarry. In short, there can be no doubt but that 
the pillars were perfectly sound when erected ; and 
that the pholades have attacked them, during the 
time in which they continued buried under water, 
by means of the earthquake that swallowed up 
the city.* 

Prom hence it appears that, in all nature, there 
is hot a greater instance of perseverance and pa- 
tience than what this animal is seen to exhibit. 
Purnished with the bluntest and softest auger, by 
«16w successive applications, it effects what other 
animals are incapable of performing by force ; pene- 
trating the hardest bodies only with its tongue. 
When, while yet naked and very small, it has 
effected an entrance, and has buried its body in the 

^ Bohadsch de Animalibus Mairinis; p. 153. 
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Btone^ it there continues for life at its ease ; the sea- 
jirater. that enters at the littie aperture supplying it 
with luxurious plenty. When the animal has. taken 
too great a. quantity of water^Jt is seen to. spurt 
it out of its hole with some violence. Upon this 
seemingly thin diet^ it quickly grows larger^ and 
soon finds itself under, a necessity of enlarging its 
habitation and its shell. The motion of the pho* 
Jc^s is slow beyond conception ; r its progress keeps 
;pace with the growth of its • body ; and^ in . propor^ 
tipn as it becomes (larger^ it makes its way farther 
into the rock. When it has got a certain way in^ it 
then turns from its former direction^ and hollows 
downward ; till^ at last^ when its habitation is. com- 
;pleted> the whole apartment resembles the bowl of a 
tobacco-pipe ; the hole in the shank being that by 
which the animal entered. 

Thus immured^ the pholas lives in darkness^ in- 
dolence^ and plenty i^ it never removes from the 
narrow mansion into which it has penetrated; and 
seems perfectly content with, being inclosed injts 
own sepulchre. The influx of the searwater^ that 
enters by its little gallery^ . satisfies all its wants; 
and^ without any other food^ it is found to grow 
from seven to eight inches long^ and thick in pro- 
portion. 

But they are not supplied only with their rocky 
habitation ; they have also a shell to protect them : 
this shell grows upon them in tl)o body of the .rock^ 
and seems a Very unnecessary addition to their de- 
fence, which they have prqcuri^d themselves by art. 
These shells take differ^fefori^s, and aire pfien 
composed of a different m]fiq|i])?;r oS y^im h ^sbA^ 
times six ; sometimes but three ; sometimes the 
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flhdi res^mUes a tube with holes at either enct on« 
for the nuntth^ and the other for Yoiding the excre- 
ments. 

Yet the phohs thus shut up^ is not so solitary an 
animal as it would at first appear ; for though it is 
immured in its hole^ without egress ; though it is 
impossible for the animal ^rown to a great size^ to 
get out by the way he made in^ yet many of this 
kind often meet in the heart of a rock^ and^ like 
mineni in a si^e^ who sometimes cross each other's 
gaOeries, thej frequently break in upon each other's 
retreats. Whether their thus meeting be the work 
of accident^ or of choice^ few can take upon (hem 
to determine ; certain it is^ they are most commonly 
found in numbers in the same rock ; and spmetimes 
abo?e twenty are discovered within a few inches 
of each other. 

As to the rest^ this animal is found in greatest 
numbers at Ancona^ in Italy ; it is found along the 
shwes of Normandy and Poitou^ in France; it is 
found also upon some of the coasts of Scotland : and, 
in general is considered as a very great delicacy, at 
the tables of the luxurious.* 

[* Most of these animals contain a pbosphorescent fluid, of 
great splendour and brilliancy in the dark, and which iUu- 
minates whatever it touches, or happens to Mi upon. They 
are generally on rocky shores, with a bed of sand, just below 
high water mark, with their heads a little lifted above the surface, 
by which they may be easily drawn from their holes.] 
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CHAP. I. 

Of Frogs and Toads in general. 

JLP we emerge from the deep, the first and most 
obvious class of amphibious animals that occur upon 
land are frogs and toads. These, wherever they 
reside, seem equally adapted for living upon land 
and in the water, having their hearts formed in 
such a manner as to dispense with the assistance of 
the lungs in carrying on the circulation. The frog 
knd the toad therefore can live several days under 
M^fitff>. wHttont ftiiy daUger oS suffooitlofl ; they sf a|t 
but little air U the bottom ; and what i» WBAting 
i» jlitpplied \^f luipgs, like bladdeiff; wbidx ar^ 
genem^iy distended mth wind, and . aaswer all thff 
piirppii«B of a reservoir from whence' to. brepth^, . , 
To describe tbe form of animals so wett^kilpwsi 
would be superfluous; to mark those diSeren^etf 
that distinguish them from each other may be iie<* 
CisaSary . Tbe . frog moves by leaping ; the tOad 
cimrk along the ground' : ih& ifog ii i« genera} l69ll 
th»n the, toad.; its colour is brighter,, andrwithiir 
more polished sur&ce : the toad is blown, roughs 
and dusty. Tbe frog is ttgbi and active, a^d ite 
beBy eompmratively smaU ; the toad is sbw, swcdn,. 
and incapable of escaping. The frog, when taken;; 
Gontracls itself so as to have a lump on its back i 
the toad's back is strait and even. Their ioter-* 
nal parts are nearly the sam&i e^ept that ib« biii^» 
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of the toad are more compact than those of the 
frog : they have fewer air«bladders^ and of conse*^ 
quence the animal is less fitted for living under 
water. Such are the differences with respect tor 
figure and conformation ; their habitudes and mati^ 
ners exhibit a greater variety^ and require a separate 
description. i 
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CHAP. II. h 


Of the Frogy. and its Varieties. . 

JLHE external fi^gure of tiie Fr og is^too wfell kiidwfi 
to need a description. Its power of taking large 
leap» is remarkably greats compared to the bulk oS 
its body. It is the best swimmer of all four-f(Mted 
animals ; and Nature hath finely adapted its purts 
f6r those ends^ the arms being light and active; the 
legs and thighs long^ and furnished with very stronj^^ 
musdes. 

If we examine this animal internally^ we shall 
find that it has a tery little brain for its size ; a very 
wide swallow; a stomach seemingly smaH^ but ca- 
pable of great distension. The heart in the frog^ 
as in all other animals that are truly amphibious, 
has but one ventricle ; so that the blood can cir- 
culate without the assistance of the lungs^ while it 
keeps under water. The lungs resemble a numb^ 
of small bladders joined together^ like the cells (tf 
a honey-comb: they ue connected to the back 
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%K^tim8clc8, and can be distended or. exhaasted at 
thB animal's pleasure. The male has two testiciUi 
^iriiig near the kidnies; and the female has^Jt^o 
eyaries^ lying near the same place : bat neithej? 
nude, nor fenaie have any of the external inatru- 
menta of generation ; the anus serving for that pur- 
pose in both. Such are the most striking peeidi* 
arities in the anatomy of the frog ; and in these it 
agrees with the toad^ the lizard^ aod the serpent. 
They are all formed internally pretty much in the 
same^ manner^ with spongy lungs^ a simple heart, 
aiid are destitute of ;the external instruments that 
serve to continue the kind. 

Of all those who have given histories of the frogy 
M. Rstfiel^ of Nuremberg^ 4seems themost accurate 
and entertaining. His plates of this animal are well 
kmNvn ; 1m aaudaity and akilfuiiiess, ia ohsqrvf^ 
its manners are stiU more desert iii|g qw, eal^^^'i 
Instead^ therefore, of folio wiog ai^^ot^er^ l?¥}^ t»ii^ 
him fw my .guide ; aujd though .it; be out ti]rf .,it^ 
power lo amuse the reader with hdysilji^iiqnltiful dei^gffs^-; 

yet there will be some memt in^itsanM^yiis^tl^i 
history. >, . . ,. ,i* ' ,- , 

The Common Brown Frog begins to couple.f ^rl}^ 
in the season^ and as soon . as > the. ii^e . is ttyawied 
from the stagnating- waters; lif. some j]f|ai;^s<' ^ 
cold protracts their genial appetite till April^; bul^jt/ 
generally begins about the middle of Ma^b. !J^Jb^ 
male is usually of a greyish brown 'Cc^oyr ; the 
female is more inclining to yellow^ specUed wij.h ' 
brown. When they couple, the cdours of both are 
nearly alike on the back ; but as they change their 
skins almost every eighth day, th« ohl one falling^, 
off in the form of mucus, the male grows y.eUower^ 
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Md the femaie more brown. In the mdfes tM 
arms and legs are much stronger than in the 
females ; and at tiie time of cmipling^ theijr faav« 
^pon their thutnbs, a kind of flesby excrescenee^ 
which they fix firmly to the breast of tke fismaie. 
This Linnasus supposed to be the male instnilneiit 
of generation ; boty by doser inspection^ it is f(Mn<) 
only of service in holding the female in a mone strict 
embrace. It may be cut off^ and the impregnation 
OMitinue unimpaired : it is sonvetimes found in the 
opposite sex ; and some of Ibe males are found 
entirely without it : howarer^ when it is cut at, 
the male cannot hold the female so strongly as 
before. 

The seK couple only once a year ; aed tihen con-» 
tinne united sometimes for fcMir days together. At 
^is /time they boUi have tbeir beHies greatly swdn ; 
that ^ the female being filled with eggs: the male 
bavkig the skin of the whole body distended i^& 
a limpid water^ which is igected in tttippegnation. 
As soon as the male has leaped upon the feiDale« 
he throws bis fore legs round her breast, and doses 
them so firmly that it is impossible with the xudied 
hands to loose them. The male clasps bis fingers 
between each other^ in the same manner a3 peo- 
ple when they are praying; the thumbs press 
with their thickest sides against the breast of Ae 
female; and though she should struggle ever so 
much, nothing can induce him to let go his bold. 
The grasp seems involuntary and convulsive ; they 
eannot be easily torn asunder ; and they swim, 
creep^ and live united for some days successively, 
till the female has shed her spawn, v^ich at l^igtb 
^be does almost in an instant But how the im^ 
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l^tgimtion is p^fformed^ without atiy d{>paf^nt iiir 
gtrom^nts of geifer&tion^ has long been m object 
of inquiry ; and still continues in great obscurity^ 
Toinfyestigate the difficulty as carefully as poesiblei 
our German philosopher continued to examine theiif 
mvitual congress for three years together^ and availe4 
}ii9iaelf of all the lights thai; the knife^ or aualcgiyi 
(Could furnish. 

After having chosen twelve couple of frc^s that 
were thus joined (0 each other^ and having placed 
^ch couple in a glfu^s vessel with water> he scarcely 
let them out oi bis sight day or nighty and even 
mt up two nights together to examine their ope^ 
rations. The first day be observed nothing that 
descryed remark ; but the second tb^y began to be 
agitated more than before; the males made ti 
aoise 9omewhi|t resembling the grunting of a hogj 
tile females only kept sinking and rising in the 
winter. 

The male of the first couple ^ected the huQidjt^ 
wjtfa which his body was swollen^ by which, tb^ 
ivytef in the gkuis waa made muddy ; and he soon 
after quitted the female. Our philosopher conti- 
nued fiQt twelte hours to ob&ierve whether the female 
would caM ber 9pawn ; but finding her tardy, h$ 
dissected both hef and the male : in the latter/ ttie 
ap^rma^ veissels wece quite empty, as might na* 
turally have been supposied; but £orth€ffeinale>,hfr 
vpsmn still renkained in bet* body. Upon its bf ing 
eict^acted^ and put into wdter^ it perished without 
l^odilciiftg any animal whatever. Froin henc^ bf 
jiistly couekidedj that it required that the eggs 
9bQtiM be ejected from the body of the femt)!^ 
b^Spfe tbey qouM be^ 9k .all prolific. In ae^ther pair 
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the male quitted the female^ who dM n<yt iijeet hiSt 
tipaiwn tiR sixteen days after; and tbes^^ lik^'ffi^ 
fbrmer^ came to nothing. Bat it was very* diffeteM; 
with some of the rest. The females ejected thefts 
spawn, while the male still remained in his station^ 
and impregnated the masdes at different intervsfe 
^as Ihe^ fell from' her ; and these all broaghi forth 
animals in the usual course of generation, ^oib 
these observations it was e^ to Infer^ that the 
female was impregnated neither liy the mouth, as 
some philosophers imagined, nor by the excrescence 
at the thumbs, as was the opinion of Linnaeus, bat 
by the inspersion of the male seminal fluid upon the 
eggs as they proceeded from the body. 

A single female produces from dix to eleven hun- 
dred eggS'Ut a time; and, in general, she throws 
them all oat together by a single effort ; though 
itometinies she is an hour in perfwming this task. 
While she is thus bringing forth, it may be observed, 
that the male acts the part of a midwife,* and pro- 
motes the expulsion of the €ggs by working vnth 
his thumbs and compressing the female's body more 
closdy. The eggs, which were compressed iii the 
womb, upon beiug emitted, expand themselves into 
a round form, and drop to the bottom of the water, 
while the male swims off, and strikes with his arms 
<is usnal^ though they had continued so long in a 
state of violent contraction. 

The egg, or little black globe, which produces a 
tadpole, is surrounded with two different kinds of 
liquor. That which immediately surrounds the 
globe is clear and transparent, and contained in its 
proper membrane ; that which surrounds the whole 
18 muddy and mucous. The transparent 4iquor8er?es 
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toi the iioarishfnent of the tadpole from time to 
lime ; and answers the same purposes thftt the White 
jPf tl^e egg (loes to birds. The tadpoles^ when this 
membcane 4s broken^ are found to adhere with their 
maath.to part of it; and when they get free^ they 
immediati^, sink to the bottom of the water^ never 
jieing able to get to tbetq^ afler> while they continue 
in their tadpole farm. 

But to r^turn-^wlieo t|;ie spawn is emitted and 
impregitated by |he male, it drops^ as was said^ to 
the bottom^ and. there the white quickly and sen* 
sibly. increases. -The. eggs/ which during the four 
first hours suffer no perceptible change^ begin then 
to enlarge and grow lighter ; by which means they 
mount to the surface of the water. At the end of 
eight hours^ the white in which they, swim gronfs 
thicker^ the eggs lose their blackness^ * jiind^ && they 
increase in size, somewhat of their spherical form. 

The twenty-first day the egg is seen to open a 
little on one side, and the beginning of a tail to peep 
ottt^ which becomes mwe and more distinct every 
day. The thirty^ninth day the little animal begins 
to have motion ; it moves at intervals its tail ; and 
it is perceived that the liquor in which it is cir- 
cumfused^ serves it for nourishment. In two days 
more^ some of these little creatures fall to the 
bottom ; while others remain swimming in the 
fluid around them, while their vivacity and qiotion 
is seen to increase. Those which fall to th^ bottom 
remain there the whole day ; but having lengthet^ 
themselves a little^ for hitherto they are doubled up, 
they mount at intervals to the mucus which they 
Jhad quitted^ and are seen to feed upon.Jt wjth 
great vivacity. The ne»t day they acqiure t|^tr 
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Wdpok form. In three days more Aey are pei^ 
€eived to have two Kttk fringes^ that serve as fins 
beoeath the head; and these in four days lifter 
assume a more perfect form. It is then also that 
Uiey are seen to feed very greedily upon the pond* 
weed with which they are to be supplied; and^ 
leaving their former food^ on this they continue td 
subsist till they arrive at maturity. When they 
tome to be ninety-two days old^ two small fe^t are 
seen beginning to burgeon near the tail ; and the 
bead appears to be separate from the body. The 
next day ^ the legs are considerably enlarged ; four 
4ays after they refuse all vegetable food; tl^ir 
mouth appears furnished with teetb; and their 
binder legs are completely formed. In two days 
more the arms are completely produced ; and now 
the frog is every way perfect^ except that it still 
continues to carry the tail. In this odd situation the 
animal^ resembling at once both a frog and a lizard/ 
is seen frequently rising to the surfiuee^ not to 
take food but to breathe. In this state it coniinues 
for about six or eight hours; and then the tail 
dropping off by degrees^ the animal appears in its 
most perfect form** 

Thus the frog, in less than a day^ having changed 
its figure^ is seen to change its appetites also^ So 
extraordinary is this transformation^ thM the food it 
fed upon so greedUy but a few iky^ bfefcore^ is now 

[* The tadpole is fornisbed with a amM tvbe tttnealh ^ 
lower jawy which acts as a sucker, and by means of w|iicb> it 
can at pleasure attach itself tp the under surface of aquatic 
plants : from thefee plants it can also suspend itself, Mrhen very 
young,' by a kind of glutinous thread, in the eaine inaMc)!' as^i^N 
iM drop .fironn the cciiin j^ to tb9 ^rpiin A J ....... «... 
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vttedy reacted ; it would even starve if sapplied 
iftrith no other. As soon as the animal acquires 
its perfect state^ from having fed upon vegetables it 
becomes carnivorous^ and lives entirely upon worms 
and insects. But as the water cannot supply these^ 
it is obliged to quit its native element^ and seek for 
food upon land^ where it lives by bunting worms 
feind taking insects by surprise. At firsts being 
feeble^ and unable to bear the warmth of the sun> 
it hides among bashes and under stones ; but when 
A shower comes to refresh the earthy then the 
whole multitude are seen to quit their retreats^ in 
Drder to enjoy the gratefiil humidity. Upon many 
occasions the ground is seen perfectly Uackened 
withth^r numbers; some banting for prey^ and 
some seeking secure lurking-places. From the 
myriads that offer on such occasions^ some have. been 
induced to think that these animals were generated 
in the clouds^ and dius showered down on the 
earth. But had they^ like Derham^ traced Aem to 
the next pool, they would have found out a better 
solution for the dif&ulty. 

The frog lives for the most part out of the water ; 
Imt when the cold nights begin to set in, it returns 
to ilB native . element, always choosing stagnant 
.waters, where it can lie without dan^r concealed «t 
flie bottom. In this manner, it continues torpid, 
^r with but very little motion, all the winter : like 
the rest of the dormant race, it requires no food ; 
and the circulation is slowly carried on without any 
assistance frbm the air. 

It is at the approach of spring that all these an»- 
simls are xoused from a state of slumber to a state 
ai. moyment. A diort time after they, rise fsom 
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the bottom they begin to pair^ lifatii^ (bw^^oat are 
as yet too young come upon Jand before the met. 
For this reason^ while the old ones co^ti^ue concealad 
in the begiiintng of springs ihe small ones are m^pe 
frequently seen ; the former remaining in the k£e 
to propagate^ while the. latter, are not yet ^rrjved at 
a state of maturity. 

The difference of sexes^ which was - mentioned 
above^ is not perceivable in these animals^ until 
they have arrived at their fourth year ; nor do they 
begin to propagate till they have completed that 
period. By comparing their slow growth with their 
other habitudes^ it would appear that they live 
about twelve years ; . but having so many enemies^ 
both byjand and ws^ry it is probable that few of 
them arrive, at the end of their term. 

Frogs live upon insects of all kinds ; but they 
never eat any unless they have motion ; They con^ 
tinue fixed and imfiifweaUe till theirji prey appears ; 
and just when it comes rafficiently ^lear^ they jump 
forward with great agility^ dart out their tongues^ 
and seize it with ^certainty. . The tongue, in this 
animal^ as in the tmd^ lizard, and serpent kinds, is 
extremely long, and formed in sueh a mannei; tlmt 
it swalbws the point down its throat; so that a 
length of tongue is thus drawn out, like a sword 
from. its scabbard, to assail its prey. This tongue is 
furnished with a glutinous substance ; and what- 
ever insect it touches, infallibly adheres, and is thus 
held £ist till it is drawn into the mouth. 

As the frog is thus supplied with.tl^ power of 
catching its prey, it is also very vivacious, and able 
to bear hunger fora very long time.. I have kn^wn 
ooe^ of tbem.cwtinue aimoi^i in suranuv withput 


TliE FllOG KIND. 9fl7 

^^ ^^ttieHbbd than the turf on which it was placed 

M'ik glaBST'ressel. We are told of a German sur- 

%iM>i^; fliat kepi one eight years in a glass vessel^ 

t^o^red #ith a net. Its food was at all times but 

sparing ; in summer he gave it fresh grass^ which it 

18 said to have £ed upon ; and^ in the winter^ hay a 

little moistened : he likewise now and then put flies 

into the glass^ which it would follow with an open 

mouthy and was very expert in catching them. In 

winter^ when the flies were difficult to be founds 

it usually fell away^ and grew very lean ; but^ in 

the summer^ when they were plenty^ it soon grew 

fat again. It was kept in a warm room^ and v^s 

always lively amii ready to take its prey ; however^ 

in the eighth winter^ when there were no flies to be 

founds it fell away and died. It is not certain how 

long it might have lived had it been supplied with 

proper noutwhment ; but we are certain^ that a 

^ery little food is capable of sufficing its necessities. 

Nor is the frog less tenacious of life. It will live 
4ind jump about several hours after its head has 
been cut off. It will continue active^ though all 
its bowels are taken out ; and it can live some days^ 
thoagb entirely stripped of its skin. This cruel 
tricky which is chiefly practised among school-boys^ 
•of skinning firogs^ an operation which is done in 
an instant, seems for some hours no way to abate 
^eir vigour. I am assured that some of them get 
a new skin^ and recover^ after this painful experi- 
ment. 

The. croaking of frogs is well known ; and from 
Ihence^ in some countries^ they are distinguisbed 
by the ludicrous title of Dutch Nightingales. In- 
4e€d, the aquatic frogs of Holland are kmd b^ond 
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tvhat one would imagiae. We couM kardly con^ 
ceiTe that an animal^ not bigger than one's fiat^ 
should be able to send forth a note that As beard 
at three miles distance ; yet sueh is actually the 
case.^ The large water frc^s have a note as load 
as the bellowing of a bull ; and^ for this purpose^ 
puff up the cheeks to a surprising magnitude. Of 
all frogs^ however^ the male only croaks; the 
female is silent^ and the voice in the other aeeros 
to be the call to courtship. It is certain^ that aft 
thede times^ when they couple^ the loudness of their 
croaking is in some places very troublescHne ; for 
then the whole lake seems vocal ; and a thousand 
dissonant notes perfectly stun the neighbourhood. 
At other times also^ before wet weather^ their 
voices are in fufl exertion ; they are then heard^ 
With nnceasing^ assiduity^ sending forth their call, 
and welcomivg the appimicbes . of timr favourite 
moisture. No weaAier-glass was ever so true as a 
firog in foreteUing an approadiing ohan^e ; and, in 
foct^ the German surgeon^ mentioned above, kept 

. bis frog for that purpose. It was always beard to 
croak at the approach of wet weather ; but was as 

^ mute as a fish, when it threatened a continuance 
of foir. This may probably serve to exidain an 
opinion which some entertain;, that there is a month 
in the year called Paddock Moon, in which the 
frogs never croak : the whole seems to be no more 
than that^ in the hot season, when the mboistnre is 
dried away, and consequently when these animab 
neither enjoy the quantity of health or food that at 
other times they are supplied with, they show, by 

• Rosel, ibU. 
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their dileiMBe/haw AlueH tb^y ,axb du^Ioised with 
the wealheir. Ail ^eary dfe^ weather i« httrtfiil to their 
faeallb^ and prevents thfam from > getting tbeir ptey. 
They subsist cliiefly upon. wplxiwandi snails ; aad as 
dnm^htprttventft these. ftcHB ,hppn:rin^^ the frog is 
tfafHS'Stintediriif'its ;p«ovfei<ui8, - and abo wants that 
gratefiil hiimidstywhich;as0tstens its skio^ and ren^ 
ders it akrt aitd atitiM.: 

. As • fnogs adhere • closely to the.hachs of their own 
qpecies^ so 'it has been found, by repeated ex- 
perieirce» rtfisy will abo adheie to the hacks of 
fishes. Rew Aat have poods^ bnt know that these 
anMiab -vili . stkk to iiie bdoks of itarp^ and fiat 
their fingers in the tmmer tif eatfa eye. In this 
smner ihey are ofiken xaoglit together ; the carp 
Waded and^^asied amy. . .Whellier tiiis. proceed} 
tmak.Ae deskes - of .'the cfcc^^ idis8p9)ointad: of its 
f^Boper oitteiMor ^whethetf) it\h^ n i^Rtteal enmity 
brtitfieenffiogr attd fisbes» I wittikol tafcei ii{ioa me 
to sisy. A sticiry: (aid fis.k^ WaJlon^ mi^ hie apt to 
indina us to Ibe latter i^iinion. i; 

*' Ai .DnbiiBEfuis^ 'O bishop of SoheBtta> m»s. vralk- 
ing with a friend by 'sk large ^qd in that oottiH 
liry, they sa« a firQg» ifrhen thispike Isiy very sloep-' 
'^ilyaqd qiiiet byv the shoie eide, leap upon his 
^ bead> and the f^ having » e&preiKcd malke or 
'^ jHiger iiy his swfitten cheelfis and staring eyes^ did 
stseteh <mt hie; Ic^^ aod eaihraiaed the pike's 
head» and preaenltly reached them to his eyes> 
teairing with then and his teeth those tender 
parts ; the pike^ irritated with anguish> mov^s up 
'^ and down the water^ and rubs himself agaiuit 
weeds^ and whiatever he thonght might quit hiai 
of his enemy ; but all in yain^ for the frog did 
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'^ continiie to ride trianphaady^ tnd to Ufe and 
*' tonDent the pike tiU his strei^^th fiuled^ asd dien 
** the froff sunk with the Dike to the botton of the 




water : then presently the frog appeared again at 
the t<^ and croaked^ and seemed to rejoice like. a 
'* conqueror ; after which he presently retired to his 
" secret hole. The bishop^ that had beheld the 
'' biUtle^ called his fisherpan to £stdi his nets^ and 
'^ by all means to get the pike; that they might 
'^ declare what had happened. The pil^ was 
'^ drawn forth^ and both his eyes eaten out ; at wUch, 
'' when (hey began to wonder^ the fidiemian wpshed 
^' them to forbear, and assured them. he was ceriaiis 
'' that pikes were often so served/' . . * :;j. 

AnoUier tribe of this numOTOtta family daiois our 
attention^ from the singularity of itslbmiatiMi and 
manners. These animals have >a much sfeiidena 
and more elegant shape than the comumi^in^, auMl 
have^the limbs longer : but that wUcb rspders then 
more an object of curiosity^ is the curimui stmatanr 
of their toes. At the mid of each ton is a itoundb 
fleshy^ concave substance^ not much unliiBe the 
moutii of a leachj which exudes an unctuous matttt^ 
and by which it is enabled to adhere tothe bnndieB 
and leaves of trees^ und even to the most polishad 
surfaces. Only one of these tree-finsgH is a native 
of Europe^ and is fofind in Franoe, Germany^ and 
Italy. It is much smaHer than the common frog, 
of a green colour on the upper parts^ with a whitidt 
abdomen, marked with numerous granulations; 
the under surface of the limbs is reddish^ and on 
each side the body is a dark violet-coloured line^ 
separating the green from the white ; the feet are 
hot webbed. 


'< BnlAi^ «iiihMr/v||igB|l|0i0rf)ri>g^^€ift* iun^i^iMk; 

its liMk i/<Itti«M ititidtoU«si!rf|fMhr-gre^ dexterity; 
oreefiing '«<^ly * ton^tti^ tkifini Mid sprmgidf^ rad- 
deilly apoif 4hein; as^ a^ cat ^Aa<» upon a mouse. By 
means- of ks toes; itxan smrpeod its body at plea- 
sure from the imder surfiu^se of a leaf or Inranch, 
and ramore its situation from one limb of a tree 
tamiolber^ or descend' to tlie ground. The skin 
of the abdcrnien is > likerrise coTered over with 
mifiiite prMiitieiit gbnds^ which appear to operate 
as sot many svekers^ and by means of which it can 
fasten closely to the under surface of any substance^ 
ewQ glass, in whatever position, or inclination it 
HHTf be placed. About the end! of aatmnn, it 
dcMends and fttires tcr Ae^fMles^ ^AnHt it li» ^wl-- 
da9ktA:m^^^MlitniA in 

tbr moAjKim^iitiAmmmit baiik. ' ? pni tiris ; retdm of 
spnifg[.i0deHfigM ^fllim .ijtli^^iwter' resMenoe, and 
deposits il8£sp«iffiili«9tb^YMar/KiiAtAhis p«»iod, the 
ndfe iHflMis lii«?dirMfe in «>ittlffcising» mMoer, and 
ntteirai iMdavd sliai|>iotMkL ^Thespawri is de^ 
pmitflid: in jMsl cliMered ^nMMMb^bout.A^ril, and 
tke< f«sg^is»/p<rfeeted in Ae teginning > of August, 
wbeii'lbey cimb die neif^ouring trees, and reside 
durmg tiw remaining warm weaitber: at this time 
they are ^observed to be particularly damorous upon 
the approadi of nmi. By means of the suckers 
on the abdomen, they absorb a prodigious quantity 
of moisture, supplying themselves in this manner 
with a necessary element, which from their local 
habitation they must else be deprived of. One of 
these in the possession of Mr. Townson, was 
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weighed bdfbre it was pvt into water^ and after 
lemainiiig half an hour^ was found to have absorbed 
about half its own weight of water. He observed 
also, Aat they ha?e a power of ejecting waMt 
from their body with considerable force^ to the 
quantity of a fourtii part of their own weight. 


CHAP. in. 


Of the Toad, and. its Varieties. 
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If we^ regard t^ figure pi thie Tobd> Aferevfee^oM 
Dfi^iiig in H tiiat fJiould djsgucrf; nK>]!e ihim ihalk 
^ tb^ Ir0g. Its Iprpn attd propw^niii arcs n eidy 
tbe.^ftine; and it chiefly differs in cdi^uj^, whtdi 
is. blacker ; and it« ^kiw und beaiy motion, n^nk 
f^ibit9 nothii^ of tb^^iliiy ol tb^ fi^og : yst^ancb 
m tk^ force of habit, begun in eaitly: pirepttdfcci, thsft 
tbose who Qonsider tbe one m a barsnliwi> pbqfiiii 
ftnisial:, turn, from the otbe^ with bi»rror and dssr 
^g^6l;. The, frog 'm considered ^ an.ttaefui aisistaQ<> 
in ridding our grouaids of vereftin^ the toad> as w 
secret enemy^ that only wants an eppoctui^ty ti^^ 
infect w with its venom. 

Tbe iinagination, in tbif ma^nier biassed, by ita 
terrors^ paints out the toad m the most hideoua 
eplouriug^ and clothes it in more than aatnral defor*< 
mity. Its body is broad; 0$ back flat; coveredr 
with a dusky, pimpled hide ; the beUy is large a^ 
swa^ging; the pace laboured aiuL crawling; itfitf 
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retrcDEit gloomy and lilthy ; and its whole appear- 
ance ealcalated to excite disgtist ahd boxror: yet 
«pon my first seeing a toad^ none of all these defor- 
nities in the kait affected itie with sensations of 
loathing : borfij as I was^ in a country where there 
are no toads^ I had prepared my imagination for 
aome dreadful object ; but there seemed nothing to 
me more alarming in the sights than in that of a 
common frog; ^nd indeed, for some time^ I mistook 
and handled the otie for the other. When flnrt in- 
formed of my mistake^ I very well remember my 
sensations: I wondered how I hsid escaped with 
Safety^ after handling and dissecting a toad^ which 
I had mistaken for a frog. I then began to ky 
ID a fimd of horror against the whole tribe^ which/ 
though convinced they are harmless^ I shall never 
get rid of. My finM; imaginations were too strong 
not only for my reason^ but for the conviction of 
Biy senses. 

As the toad bears a general resemblitnce of figure 
to the fr^, so also it resembles that animlbl in it^ 
nature and appetites. Like the frog, the toad is 
amphibious ; lAie thi^ animal, it lives upon Worms 
and iasects. Which it seizes by darting out its length 
^ tongoe : and in the same manner also it cjrawl/ 
abovt in moist Weather. The male and female 
cotipte as in all the &og kind ; their time of propa- 
gation' bdng Very early in the spring. Sometimes 
the females are seen upon land, oppressed by the 
males ; \mt mote frequently thdy are coupled in the 
water. They continue together some hours, and 
adhere so fast as to tear the very skin from the parts 
they stick to. In afl this they entirely resemble 
the frog; but the assistance which the male lends 
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the female in bringing forth, is a peeuKarity in 
this species that must not be passed over in silence. 
In the evening of a sutairoer's day, a Fnenehgen^ 
tleman, being in the king's gardens at Paris, per- 
ceived two toads coupled together, and he stopped- 
'' to examine them. Two facts equally new sor*- 
*' prised him : the first was the extreme diflficulty 
*' the female had in laying her eggs ; the second 
was the assistance lent her by the male for this 
purpose. The eggs of the female lie in her 
body, like beads on a string; and, after the first, 
by great efibrt, was excluded, the male caught it 
with his hinder paws, and kept working ft till 
'^ he had thus extracted the whole chain. In this 
'^ manner the animal performed, in some measure^ 
*' the functions of a midwife ; impr^nating, et 
the same time, every e^^^ as it issued from the 
body.'' 

It is probable, however, that this difitculty in 
bringing forth, obtains only upon land ; and that the 
toad, which produces its spawn in the water, per- 
forms it with as mnch ease as a frog. They pro- 
pagate, in England, exactly in the manner of frogs ; 
and the female, instead of retiring to dry holes, 
"^oes to the bottom of ponds, and there lies torpid all 
the winter, preparing to propagate in the beginning 
of spring. On these occasions, the number of males 
is found greatly to surpass that of the other sex, 
there being above thirty to one ; and twelve or four- 
teen are often seen clinging to the same female. 

When, like the frog, they have undergone all the 
variations of their tadpole state, they forsake the 
water; and are . often seen in a moist summer's 
evening, crawling up, by myriads, from fenny places^ 
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into -drtetf sitnatioDs. Tbere^ haviAg found out 9. 
retftevitj or having dug themsdveB oia^ with their 
mcialh'and'baiid»> (hey kad a patient^ solitary life^ 
seldoiB venfurmg out^ except when the moisture 
of a sammer's eveniug iairites thefifi abroad. At 
that time the grass is filled ivith snails-^ and the 
piathways covered with worms^ which make their 
prinoipal food. Insects also of every kind they are 
fond of; and we have the authority of Linnseus for 
vt^ that they sometimes cpntioue immoveable^ with 
the. mouth open^ at the bottom of shrubs^ where the 
butterflies^ in some measure fascinated^ are sieen to 
iy down (beir throats.* 

In a letter froni Mr. Arscott^ there are some 
curious particulars relating to this animal^ which 
tfirow great light upon its history. '^ Coneern-^ 
ing the toad/' says he^ '' that lived so many 
years with us^ and was so great a favour! te^ the 
greatest curiosity was it& becoming so remarkably 
tame: it bad frequented some steps before our 
'^ hall-door some years before my acqualpttance 
'^ commenced with it^ and had been admired by my 
*^ father for its sise (being the largest I ever met 
'^ with)^ who constantly paid it a visit every evening. 
^ I knew it myself above thirty years ; and by 
^^ conatantly feeding it, brought it to be so tame, 
'' that it always came to- the candle and looked 
'' up, as if expecting to be taken up and brought 
'' upon the (able, where I always fed it with insects 
^' of all sorts. It wa^ fondest of flesh maggots, 
^' which I kept in bran ; it would follow them, and 
^^when wUhin a proper distance, would fix his, 
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'^ eyes, and remain motionless for near a qnrter of 
'^ a minute^ as if preparing for the stroke, which 
^' YfBB an instantaneous throwing its tongue at a 
great distance upon the insect^ which st«ck to 
the tip by a glutinous matter* The motion is 
*' quicker than the eye can follow. I cannot say 
'^ how long my father had been acquainted with 
^' the toad^ before I knew it ; but when I was first 
'' acquainted with it, he used to mention it as the 
^' old toad I have known so many years. I can 
answer for thirty-six years. This old toad made 
its appearance as soon as the warm weather 
came ; and I always concluded it retired to some 
dry bank^ to repose till spring. When we new- 
'^ layed the iteps^ I had two holes made in the third 
step^ on each, with a hollow of more than a yard 
long for it ; ia which I imagine it slept, as it 
came fronn thence at its first appearance. It was 
'^ seldom provoked. Neither that toad nor the 
'' muUitudes I have seen tormei>ted with great 
cruelty, ever showed the least desire of revenge, 
by spitting or emitting any juice from their pim- 
ples. Sometimes, upon taking it up, it would 
'^ let out a great quantity of clear water which, as 
'^ I have often seen it do the same upon the steps 
'^ when quite quiet, was certainly its urine, and no 
'^ more than a natural evacuation. Spiders, mille- 
*' pedes, and flesh maggots, seem to be this ani- 
'^ mal's favourite food. I imagine if a bee was 
'' to be put befoa*e a toad, it would certainly eat it 
^^ to its cost ;^ but as bees are seldom stirring at the 

* Raesel tried a frog; it swallowed the bee alive: its stomach 
was stung, and the animal vomited it upagain. 
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*^ wme* tim« that toacfa are, they i*arely come in 
*^ tfieir way ; as tli«y do notappearafterRun-rising, 
'^ or befiMre €ian-set. In the heat of the day they 
** wHI come to the mouth of (heir bole^ I believe 
^' for air. I once, from my paiionr window, ob- 
served a large toad I had in the bank of a bowl- 
ing-green, about twelve at noon, a very hot day, 
very busy and active npon the grass. So un- 
common an appearance made me go out to see 
'^ what it was ; when I found an innumerable 
'* swarm of winged ants had dropped round bis 
^' hoie; which temptation was as irresistible as a 
'^ turtle would be to a luxurious alderman. In 
respect to its end, had it not been for a tame 
raven, I make no doubt but it would have been 
now living. This bird one day seeing it at the 
moath of its bole, pulled it put, and, although 
I rescued it, pulled out one eye, and hurt it so, 
'* that notwithabanding its living a twelve-month, it 
never enjoyed itself, and had a diiBculty of taking 
its food, missing the mark for want of its eye. 
'^ Before that accident, it had all the appearance of 
'' perfect health." 

To this account of the toad's inoffensive qualities, 
{ vrill add another from Valisnieri, to show that, 
even taken internally, the toad is no way dangerous. 
In the year I692, some German soldiers, who 
had taken possession of the castle of Arceti, find- 
*^ ing that the peasants of the country often amused 
^' themselves in catching frogs, and dressing them 
^^ for the table, resolved to provide themselves with 
\** a like entertainment, and made preparations for 
'^ frog-fishing, in the same manner. It may easily 
'^ be aupposed thai Uie Italians and their German 
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'' gtieste were tiot very fond of each crthief ; utid 
indeed it is natural to think that the soldiers gave 
the poor people of the country many good reasons 
for discontent. They were not a little pli^ased^ 
therefore, when they saw them go to a ditch* 
where toads instead of frogs were found in ahun- 
'^ dance. The Germans^ no way distinguishing in 
their sport, caught them in great numbers ; while 
the peasants kept looking on, silently flattering 
'^ themselves with the hopes of speedy . revenge. 
^' After being brought home, the toads were dressed 
^' up after the Italian fashion : the peasants were 
*' quite happy at seeing their tyrants devour them 
with so good an appetite, and expected every 
moment to see them drop down dead. But what 
'^ was their surprise to find, that the Germans con- 
'^ tinned as well as ever, and only complained of 
'' a slight excoriation of the lips, which probably 
'^ arose from some other cause than that of their 
'' repast !" 

I will add another story from Solenander, who 
tdls us that a tradesman of Rome and his wife had 
long lived together with mutual discontent ; the 
man was dropsical, and the woman amorous : this 
ill-matched society promised soon, by the very 
infirm state of the man, to have an end ; but the 
woman was unwilling to wait the progress of the 
disorder ; and therefore concluded that, to ^ti rid 
of her husband, nothing was left her but poison. 
For this purpose, she chose out a dose that she sup- 
posed would be the most effectual ; and having 
calcined some toads, mixed their powder with his 
drink. The man, after taking a hearty dose, found 
410 considerable inconvenience, except tha,t it greatly 
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]i^roinoted urine. His wife^ who considered this as 
a beginninj^ sympitom of the venom^ resolved not to 
stint the next dose^ but gave it in greater quantities 
than before. This also increased the former symp* 
t0m ; and in a few days^ the woman had the roor-* 
tification to see her detested husband restored to 
perfect health ; and remained in utter despair of 
ever being a widow. 

From all this it will appear with what injustice 
this animal has hitherto been treated. It has un^ 
dergone every kind of reproach ; and mankind have 
been taught to consider as an enemy^ a creature 
that destroys that insect tril^e which are their real 
invaders. We are to treaty therefore, as fables, 
those accounts that represent the toad as possessed 
of poison to kill at a distance ; of its ejecting its 
venom, which burns wherever it touches ; of its in* 
fecting those vegetables near which it resides ; of its 
excessive fondness for sage, which it renders poi- 
sonous by its approach ; these, and a hundred others 
of the same kind, probably took rise from an anti- 
pathy which some have to all animals of the kind. 
It is a harmless, defenceless creature, torpid, and 
nnvenomous, and seeking the darkest retreats, not 
from the malignity of it^ nature, but the multitude 
of its enemies. 

Like all of the frog kind, the toad is torpid m 
winter. It chooses then for a retreat dther the 
hollow root of a tree, the cleft of 6. rock, or some- 
times the bottom of a pond, where it is found in a 
state of seeming insensibility. As it is very long- 
lived, it is very difficult to be killed: its skin is 
tough, and cannot be easily pierced ; and, though 
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(;:overed wjtb wound?^ tbei ^nimtl cojitmiie« to Aom 
^igns of life, and every p^rlL appe^Ks in molkia.^ 
fint yi\is^t i^hall we s^y to its Xi\'mg for centuries 
lodged in ^he boisoni of ^ i'pck> or cased within the 
body of an oak-treiQ^ without the 9t»alle«t fi0Oe39 om 
any side^ either fpr nouri^hpi^nt or airland yet t9&f»i- 
out alive and perfect ! Stories of this kind it wouM 
be as rash to contradict^ as difficult to belieya^ 
we h^ve the highest authorities bearing witaefis to 
their truths, and yet the whole analogy of nature 
seems to arraign them of falaebood* Bacon asserts 
that toads are found in this noanner : Doctor Plot 
asserts the same; there is to this day a marble 
chirnney-piece at Chat^jYorth with tfie print of a toad 
upon i<^ and a tradition of the ^nianner in wbieh it 
^as found. In the Memoiris of the Aead^y of 
Sciences theye is au account of a toad found *Uve 
and healthy in the h«ar(, of a viery thick eUn, with- 
out the smallest entrance or e^cds,^ In the year 
J731 thpfe was another found ni^ar Naflytea, in the 
heart of an pld oak, without th? 9malle8t i^stto to 
its cell : and the disc;overer WM of opinion^ from 
the size of the trf^^^ that the animal eould not have 
been confined there less than eighty or a hundredi 
years, without sustenance and without aif. To 
all these we can only oppose the strangeness of the 
facts ; the necessity this anima] appeairs under of 
receiving air ; and its dying like all others in the 
air-pump, when deprived of this aU^^uftaining fluid, 
^ut whether these be objections to weigh against 
such respectable and disinterested authority^ I will 
not pretend to determine ; certain it is that^ if kept 

* Vide the year 1719. 
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119 a dump phce, the toad will liv« for several 
i9<>iith9 without any food whatsoerer. 

To tbifl extraordinary wconnt, which is doubtful^ 
J wiJl add another not le«8 no ; which is that of toods 
Mcking cai»€eroti8 broast^^ and thus extracting the 
Tenom and performing a cure. The first account 
we have of tbie is in a Icttef to the Biahop of Car- 
lisle from Doctor Pitfield^ who was the first person 
of consequence that attended the eisi^perinient. His 
tetter is ais follows :— 

^^ Yonr Lordship must have taken notice of a para- 
^^ graph in the papers with regard to the applica- 
'^ tion of toads to a cancered breast. A patient 
^' of mine has sent to the neighbourhood of Hun- 
'^ gerford^ and brought down the very woman on 
'^ whom the cure was done. I hiave^ with all the 
'^ uttention I am capable of, attended the opera- 
^^ tion for eighteen or twenty days^ and am sur- 
'^ prised at the phenomenon. I am in no expecta- 
" tion of any great service from tilie dpplicatiofi • 
^^ the agei constitution^ and thoroughly cancellous 
'^ condition of the person^ being unconquerable 
^ barriers to it. How an ailment of that kind^ 
absohitfily locals in an otherwise sound habit^ 
and of a likely age, might be relieved, I cannot 
say. But as to the operation, thus much I can 
assert, that thel^e is neither pain nor nauseous- 
ness in it. The animal is put into a linen bag, all 
but its head, and that is held to the part. It has 
ge&erally instantly laid hold of the foulest pftrt of 
•* the sore, and sucked with greediness until it 
^' dropped off dead. It has frequently happened 
^'^ that the creature has swoln immediately, and 
'^ from its agonies appeared to be in great pain. I 
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'^ have weighed them for several ^ys ^together, ^e- 
^' fore and after the application^ and fioutid their 
^' increase of weighty in the different degrees^ ' from 
'' a drachm to near an ounce. They frequently sweat 
exceedingly^ and turn quite pale ; sometimes they 
disgorge^ recover^ and become lively again*: I 
'' think the whole scene is surprising, and a very 
^' remarkable piece of natural history. : Fcom the 
"^ constant inoffensiveness which I have observed in 
them, 1 almost question the truth of th^ poisonous 
spitting. Many people here expect no great 
good from the application of toads to cancers ; 
and where the disorder is not absoltitely locals 
none is to be expected. When it is seated in 
any part not to be well come at for exlirpa- 
^' tion^ I think k is hardly to be * imagined^ but 
that the having it sucked clean as often as you 
please^ must, give great relief. - Every body knows 
that dogs licking of sores cui^s them^ which is^ 
I suppose^ chiefly by keeping them clean. If 
there is any credit to be given to history, poisons 
'^ have been sucked out. PaUentia vulnera lambtt 
*' ore venena trahens^ are the words (d Lucan on 
'^ the occasion. If the people to whom these wcffds 
'' are applied did their cure by immediately follow- 
ing the injection of the poison, the local confine- 
ment of another poison brings the case to a great 
degree of similarity. I hope I have not tired your 
Lordship with my long tale : as it is a true one^ 
and in my apprehension a curious piece of natural 
'^ history, I could not forbear communicating it 
*' to you, I own I thought the story in the papers 
'' to be an invention ; and when I considered the 
'^ instinctive principle in all animals of self-pre« 
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^^servBtioBvl vas caDfirmed in my disbaUef : but 
^r wbat I litve related I tsaw ; and all theory must 
'^ yield to Jea^t It is only the Rubetb^ the land- 
^ teed^ iwiiich has the pix^erty of sucking : I can- 
^'not find any tbe^ least mentioa of the property in 
'^ any one of the old natunalists. My patient can 
'f'bear to haye bot one applied in twenty*fouF 
'^ kowrs. - The woman who was cured^ had them on 
^ :day and nigbt without intermission for five weeks. 
^ Their time of hanging at the breast has been from 
" one to six howrs." 

Odier remarks made upon their method of per- 
forming this esttrawdinary operation are as follow : 
^^ Some toads die very soon after they have sacked ; 
" others live about a quarter of an hour^ and some 
much l<mger. For example^ one that was ap- 
plied about seven o'clock sucked till ten, and 
died as soon as it was taken from the breast; 
another that immediately succeeded^ continued till 
three o'clock^ but dropped dead from the wound : 
each swelled exceedingly, and of a pale cokiur. 
They do not seem to suck greedily^ and often turn 
their heads away ; but during the time of their 
sucking, they were heard to smack their lips like 
a^young child/'* 
From this circumstantial account of the progress 
of this extraordinary ap]pIication, one could hardly 
suppose that any doubt could remain of the ingenious 
observer's accuracy ; and yet^ from information 
which I have received from authority still more re- 
specteible, there is much reason as yet to suspend our 
assent. A lady^ who was under the care of the pre- 

* British Zoology, vol. iii. p. 338. 
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sent president of the CoHege <^ IH^ysicians^ wag in- 
deed, by her friends^ to try the experiment ; and as 
he saw Uie case was desperate, and that it would 
quiet her mind as well as theirs, he permitted the 
trial. Daring the whole continuance of their ap- 
plication, she could never thoroughly perceive that 
they sacked her ; but that did not prevent their 
swelling and dying, as in the former in^ances. Omee^ 
indeed, she said, she thought that one of them seemed 
to suck ; but the physician, and those who attended, 
could not perceive any appearance of it. Thus, 
after all, it is a doubt whether these animab die 
by the internal or the external application of the 
cancerous poison. 

Of this animal there are several varieties ; such 
as the Water and the Land Toad, which probably 
differ only in the ground«colour of their skin. In 
the first it is more inclining to ash colour^ with 
brown spots ; in the other^ the colour is brown, ap- 
proaching to black. The water toad is not so large 
as the other ; * but both equally breed in that de- 
ment. The size of the toad with us is generally from 
two to four inches long ; but, in the fenny coun- 
tries of Europe, I have seen them much larger ; and 
not less than a common crab, when brought to 
table* But this is nothing to what they are found in 
some of the tropical climates, where travellers often^ 
for the first time, mistake a toad for a tortoise. " Their 
usual size is from six to seven inches ; but there 
are some still larger, and as broad as a plate. Of 
these some are beautifully streaked and coloured ; 
some studded over^ as if with pearls ; others bristled 
with horns or spines ; some have the head distinct 
from the body, while others have it so sunk in^ that 


THE PRbG KIND. £89 

tbe ^ftitfidl l^ppeari mtb^t- a bcAd. All these $ift 
&mni in the tropical elimatcs in gmt abundtince^ 
atid partieulnrly after a shower of rain. It is then 
that the sti^eets seeiti entirely paved with them ; they 
then crawl from their retreats^ and go into all 
places^ to enjoy their favoui^ite moisture. With ut 
the opinion of ita raining toads and frogs^ has long 
been jnatly exploded ; but it is still entertained in 
Ibe tropical countries^ and that not only by the 
savage natives^ but the more refined settlers^ who 
are apt enough to add the prejudices of other nations 
to their own.* 

It would be a tedious^ as wdl as an useless tash> 
to enter into all the rainule discrimiiratioiis of these 
animals^ as found in different countries cmt places ; 
but tbe Pipal^ or the Surinam Toad^ is too strange 
a creature^ not to require an exact description* 
There is not^ perhaps^ in all nature^ a more extras 
ordinary phenomenon^ than that of an animal- breed* 
ing and hatching its young in its batik; 'from 
whence^ as from a kind of bot^bed> they cHawL on^ 
lyfter the other^ when come to matvifity . 

The pipal is in form more hideous than even 
tbe common toad^ Nature seeming to have marked 
all those strange-mannered aoimals with peculiar 

[* Among this Dinnecous family there is oncy whicb^ for horrid 
and deformed appearance, probably exceeds all other created 
beings. This is the Horned Toad, of South America. The 
cdloor IS cinereous, with brown stripes. The eye-lids project in 9 
siogular naBner, and give it tbe appearance sis if the eyes were 
placed at the bottom of a pair of sharp-pointed horns : the head 
is very large, and the mouth is so enormous, as to exceed half 
the length of ita body. To add to its loathsome appearance, it 
if likewise clothed all over, except the head and feet, with shoit 
Awsp spineil.3 
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deformity. Tbe body is flat Md broad; the head 
small ; the jaws, like those of a mole, are extendedy 
a»d evidently formed for rooting in the ground c 
the skin of the neck forms a sort of wrinkled collar : 
the colour of the bead is. of a dark chesnut^ and- 
tbe eyes are small : the back, which is very broad/ 
is of a lightish grey, and seems covered over 
with a number of small eyes, which are round, and 
placed at nearly equal distances. These eyes are 
vary different from what they seem ; they are the 
animal's eggs^ covered with their shells, and placed 
there for hatching. These eggs are buried deep 
in the skin, and in the beginning of incubation 
but just appear; and are very visible when the 
young animal is about to burst from its confinement. 
Theif are of a reddish, shining yellow colour ; and 
the spaces between them are full of small warts^ j*e- 
sembling pearls. 

This is their situalion, previous to their coming 
forth : but nothing so much demands our admira* 
lion, as the manner of their production. The eggs, 
when formed in the ovary, are sent, by some internal 
canals, which anatomists have not hitherto de^ 
scribed, to lie and come to maturity under the bony 
substance of the back : in this state they are im- 
pregnated by the male, whose seed finds its way by 
pores very singularly contrived, and pierces not on^ 
the skin, but the periosteum : the skin, however^ is 
still apparently entire^ and forms a very thick cover- 
ing over the whole brood ; but as they advance 
to maturity, at different intervals, one after another^ 
the egg seems to start forward and burgeon from the 
back, becomes more yellow, and at last breaks; 
when the young one puts forth its head : it stilly 
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however^ keeps its gituation^ rnitil it has acquired 
aipitip^r d^ee of strength^ and then it leaves the 
shiftily but still conttnaeB to keep npoti the back of 
the parent: In this manner the pipal k seen travel 
ling with her wonderous family on her back^ in all 
the different stages of maturity. Some of the strange 
pn^ny^f not yet come to sui&eient perfection^ 
dppear qnile torpid^ and as yet without life^ in the 
egg : oUiers seem just beginning to rise through 
the skin ; here peeping forth from the shell ; and 
there^ haring entirely forsaken their prison ; some 
ate sporting at large upon the parent's back ; and 
otbei» defending to the ground^ to try their own 
fortune below. 

Such is the description given us of this strange 
production by Seba ; in which he Offers from 
Ruysch^ who affirms that the young ones are bred 
in the back of the male only^ where the female kys 
her eggs. I have followed Sefaa^ however; not 
because he is better authority/ but because he is 
more positive of the truth of hii account^ and asserts^ 
assuredly^ that the eggs are found on the back of the 
female only. Many circumstances, however, are 
wanting towards completing his information; sucht 
as .a description of the passage by which the egg 
finds its way into the back; the manner of its 
fecundation; the time of gestation; as also a 
history of the manners of this strange animal itself; 
but by a prolixity that too much prevails among na- 
turalists at present, he l^es the most interesting 
ol]^ect of curiosity, to give us a detailed description 
of the legs and claws of the pipal, about which we 
have very littld concern. • 

The male pipal is every way larger than the female, 
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and has (he skin less tightly drawn found the body. 
The whole body is covered with pustules^ resem^ 
biing pearls ; and the belly, which is of a btight 
yellow, seems as if it were sewed up from the 
throat to the vent, a seam being seen to run in that 
direction. This aninml, kke the rest of the frog 
hind, is most probably harmless; thoagh we are 
tdd of the terrible eSiscts I'esolting from its powder 
when cakined. This, however, mast certainly be 
felse: no crtatare whatever, when calcined, cad 
be poisonous; for the fire bams away whatever 
might have been dangerous in their composition : 
all animt] substances, when calcined, being entirely 
the same. * 


CHAP. IV. 


y 


Of Lizards in general. 


k HERE is scarcely a mtftraltst that hds treated 
of Lizards, but has a particular inannet of ranking 
them, in the scale of animated natitre. Ray, ratbei* 
struck with the number of their tegs, tfa^n their 
habits and conformation, has exalted them aradngf 
quadrupeds ; while Linnaeus, attentive only to their 
long slender forms, has degraded them among aer* 
pents. Brisson gives them a distinct class by 
themselves, under the name of reptiles. Klein givds* 
them a class inferior to beasts, under the mune of 
Naked Quadrupeds. Some, hi short, from their 


THE LIZARD KIND. 289 

w^ly eoYering^ and {oadpess for the water^ have 
given them to the fishes ; while there have . not 
lieen wanting naturalists who have classed them 
with insects^ as jlhe smaller kinds of this class seem 
to demand. 

It is indeed no easy matter to tell to what class 
in nature lizards are chiefly aUied. They are un- 
justly raised to the rank of .beasts^ as they bring 
forth eggs^ , dispense with breathings and are not 
covered with hair. , They cannot be placed among 
fishes^ as the majority of them live upon land ; 
they are excluded from the serpent tribe^ by their 
feet^ upon which they run with some celerity; and 
from the insects^ by their size ; for though the Newt 
may be looked upon in this contemptible lights a 
Crocodile would be a terrible insect indeed. Thus 
Hz-rd. .re, in some ..^..re. «ctad«i <h,n. ««y 
rank ; while they exhibit somewhat of the proper- 
ties of all ; the legs and celerity of the quadruped ; 
a facility of creeping through narrow and intri- 
cate way s^ like the . serpent ; and a power of 
living in the water^ like fishes: however^ though 
endued with these various powers^ they have no 
real advantages over any other class of animated 
nature; for what they gain in, aptitude for one 
element^ they lose in their fitness for another. 
Tlius^ between both^ they are an awkward^ ungainly 
tribe ; neither so alert upon land^ nor so nimble in 
the water^ as the respective inhabitants of either 
abode : and^ indeed^ this holds through all nature^ 
that^ in proportion as the seeming advantages of 
inferior animals are multiplied^ their real ones are 
abridged ; and all their instincts are weakened and 

TOL. V. u 
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)Mtj by (be "variety of ^hatinek into wbidi tliey art 
difided. 

A9 linrd» thus differ from ev^ry odier dats^ of 
Mimals^ tbky also diffiBr widely from each other. 
With respect to size^ no class of beings has ite ranks 
io opfKisHe. Wbat^ for imstaftce^ can be more re* 
noved than the small Csuneleon^ an inch lea^, and 
the Alligator of the fiver Amazon, sh^^n twenty- 
seven fieet ? To an inaltenttve ofaserrer^ they wcmM 
appear entirely of different icinds ; and Seba wonders 
bow they ever came to. be classed tc^elber. 

The colour of these animals also is very variims, 
as they are found of ahondred different hues : green^ 
blue, red^ chesnat, yellow^ spotted^ streaked, and 
marbled. Were colour alone capable of constitulin^g 
beaaty, the Heard woold often please ; bait there 
ift something so repressing in the animal's figiure, 
that the brilliaincy of lit scales^ or. Ihe variety of its 
spots, only tend to give an air of moiie exi^nisile 
venom — of greater malignity. The %ore of these 
aniflsals is not less varioos : aometidses swollen in 
(he belly; sometimes parsed up at the throat; 
sometimes with a rough set vf ^ines on the faa£li> 
like the teeth of a saw ; somedmea witli teeth^ at 
others with none ; sometimes venomous, at others 
harmless, and even philanthropic : aometimeaamooth 
and even ; sonaetimes with a long slender tail ; and 
often with a shorter blnnt one.* 

But their greatest distinction arises from their 

[* The whole of this tribe is perfectly destitute of poison, and 
except the crocodile and alligator, quite inoffensive to mankind. 
Those that arebrec^io waters undergo a metaftnorpbosis,' and pass 
through a tadpole Jtate.] 
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mdnner of blnii^g^ forth their jroung. First, some 
ctf them are vivipftrous. Secondly, some are oYi-- 
parottt; aflid wbieh maj be oonsidered in three dis- 
tinict ways. Thirdly^ some bring forth small spawn^ 
like fidhes. The Croeodil^, the IguHna, and ail the 
larger kinds, bring fdrtk eggs, which: are, batched 
by the beat of the sun: the aniiaals that istoe> 
from them are complete upon leaving the shell :^ 
and their first efforts are to run to seek food in their 
primer element. The viviparous kinds, in wbieb 
are all the salamanders, come forth alive from thQ; 
body of the female^ perfect and active, and suffbr 
no succeeding change. But those v^hieh are bred 
in the water, and, as we have reason to think, 
from spawn^ suffer a very considerable change i» 
their form. They are produced with an eKtemlil 
skin or coverings that sometimes encloies their 
£eet, and gives them a serpentine appearance. To 
tills felse skin, fins are added, above and bcdow the 
tail, that serve the ailimal for swimming ; but when 
the false skin drops off, these dnop off also ; and then 
the lizard, with its four feet, is completely formed^^ 
and forsakes the water. 

From hence it appears, that of this tribe there are 
tbre^ distinct kinds, differently produced, and most 
probably very different in their formaticm. But the 
history of thbse animals is very obscure ; and we 
are as yet incapable of laying the line that separates 
fliem. All we know, as was said before, is, that 
the great animals of this kind are 7nos% produced 
perfect from the e^ ; the salamander&are generally 
yiviparous; and some of the water Rrards imper- 
fectly produced. In all these most ufifinished 

V 2 
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productions of Nature^ if I may so call thein^ the 
varieties in their structure in<^rease in proportion to 
their imperfections. A poet would say^ that Nature 
grew tired of the nauseous formation ; and left acci- 
dent to finish the rest of her handy-work. 

However^ the three kinds have many points of 
similitude; and^ in all their varieties of figure^ 
colour^ and production^ this tribe is easily distin* 
guished^ and strongly marked. They have all four 
short legs ; the two fore feet somewhat resembling 
a man's hand and arm. They have tails almost as 
thick as the body at the beginnings and that gene- 
rally run tapering to a point. They are all amphi- 
bious also ; equally capable of living upon land and 
water ; and formed internally in the same manner 
with the tortoise^ and other animals^ that can con- 
tinue a long time without respiration: in other 
words/their lungs are not so niecessaiy to continue 
life and circulation^ but that their play may be 
stopped for some considerable time^ while the blood 
performs its circuit round the body by a shorter 
communication. 

These are differences that sufficiently separate 
lizards from all other animals ; but it will be very 
difficult to fix the limits that distinguish the three 
kinds from each other. The crocodile tribe^ and its 
affinities^ are sufficiently distinguished from all the 
rest^ by their size and fierceness ; the salamander 
tribe is distinguished by tiieir deform ily^ their frog- 
like heads^ the shortness of their snouts^ their swollen 
bellies^ and their vivi{>arous production. With^ 
regard to the rest, which we may denominate the 
cameleon, or lizard kind^ some of which bring forth 
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from the egg, and some of which are imperfect! 
formed from spawn^ we must group them under on 
head, and leave time to unravel tbe rest of the 
history. 


CHAP. V. 

Of the Crocodile^ and its Affinities. 

± HE Crocodile is an animal placed at a happ 
distance from Uie inhabitants of Europe^ and foi 
midabie only in those regions where men are scara 
and arts are but little known. In all the cultivate 
and populous parts of the worlds the great anima 
are entirely banished^ or rarely seen. The appeal 
ance of such raises at once a whole country u 
in arms to oppose their force ; and their lives gen< 
rally pay the forfeit of their temerity. The crocc 
dile^ therefore^ that was once so terrible along th 
banks of the river Nile^ is now neither so larg< 
nor its number so great as formerly. The arts < 
mankind have, through a course of ages, powei 
ftilly operated to its destruction ; and, though it 
sometimes seen, it appears comparatively timorot 
and feeble. 

To look for this animal in all its natural terror 
grown to an enormous size, propagated in sui 
prising numbers, and committing unceasing deva 
Cations, we must go to the uninhabited regions < : 
Africa and America, to those immense rivers thi : 
roll through exti^nsive and desolate kingdoms, whei ; 
arts have never penetrated, where force only mak i 
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distinction, and the roost powerful snimals exert 
their strength with confidence and aecurity. Those 
that sail ap the river Amazon, tx the river Niger, 
vrell know how numerous and terrible those ani- 
mals are in such parts of the world. In both 
these rivers, they are found from eighteen to 
twenty-seven feet long ; and sometimes lying as 
close to each other as a raft of timber upon one 
of our streams. There they indolently bask on 
the surfoce, no way disturbed at tfae approach of 
an enemy, since from the repeated trials of their 
strength, they fiaund none that they were not able 
to subdue. 

Of this terrible animal there are two hinds; the 
Crocodile, properly so called, and the Cayman or 
Alligator. Travellers, however, have rather made 
ibe di^tnction tLan Nature ; for in the general out- 
^e, aud io the nature of these two aoimals, they 
are entirely tfae same. It wonld be speaking mote 
properly to call these animals the crocodiles of (he 
eastern and the western world; for in books of 
voyages tiiey are so entirely confounded together, 
that there is no knowing whether the A^i^ic ani- 
JSP9J he the Crocodile of Asia, or the Alligator of the 
western world. The distinctions usually made 
between the crocodile and alligator are these : the 
body of the crocodile is more slender than that of 
the alligator ; its snout runs off tapering from the 
jbreheadj like tfaat of a greyhound ; while that of 
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«ll4 t^fi he reckoned liUle Qioie than cninute 
yamtions.* 

. This ^nioial grows to a great length, being some- 
ti«ieB fptta4 thirty feet Jong, from the ^ip of the 
9fioi|t to the end of the tail : its most usual lengthy 
bovrever^ is eighteen. One which was dissected by 
the Jesuits ai Siam was of tiie latter ditnensions ; 
mnd as the description which is given of it, both 
externaDy and internally, is tbe most accurate 
Hnown of this noted animal, I ' roust beg leave to 
give it as I find it, though somewhat tediotis. It 
i¥BB eighteen feet and a half, French measlure, in 
length ; of whic^ the tail was no leas than five feet 
'^nd a half, and the head arid heck abovis (wo 
feet and a half. Jt was four feet nine inches in 
etrcumference, where thickest; The fore legs had 
the same parts and conforlnation as the artns of a 
man, both within and without. The hands^ if they 
^may be so called, had five fingers; the two last of 
which had no naHs^ and were of a conicikl figure. 
The hinder legs,*including the thigh and pavr^ 
were two feet two inches lotig; the paws^ from 
the joint to the extremity of the longed ebws^ 
were above nine inches: they were divided into 
fourtoes^ of which three were armied with lar;ge 
daws^ the longest of which vms an inch and a half: 
these toes were united by a tneiiil»ane> like thoise 
of a di^k^ but much thicker.. The bead was hnf^, 
and had a little rising at the top; but the rest was 
fiat, and especially towards the es(tremity of the 
Jaw6» It was covered by a skin^ which adhered 

[* The Crooodil^ lias a scaly mail rpand its neck, but the 
jM^iM of the AHigator Is naked : the tai] of the Crocodtie is like- 
wise fuiais^ with two lateral crested proceises*] 
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firmly to the skull and to the jaws. The skall was 
rough and unequal in several places ; and about the 
middle of the forehead there were two bony crests^ 
about two inches high : the skull between these 
crests was proof against a musket-ball; for it 
only rendered the part a little white that it struck 
against. The eye was very small^ in proportion to 
the rest of the body, and was so placed within its 
orbit, that the outward part, when the lid was 
closed, was only an inch long, and the line running 
parallel to the opening of the jaws. It was 
covered with a double lid, one within and one 
without : that within, like the nictitating membrane 
in birds, was folded in the great corner of the eye^ 
and had a motion towards the tail, but being trans- 
parent, it covered the eye without hindering the 
sight. The iris was veifsTlarge in proportion to the 
globe of the eye, and . was of a yellowish grey 
colour. Above the eye the ear was placed, which 
opened from above downwards, as if it were by a 
kind of spring, by means of a< solid, thick, carti- 
laginous substance. The nose was placed in the 
middle of the upper jaw, near an inch from its 
extremity, and was perfectly round and flat, being 
near two inches in diameter^ of a black, soft^ 
spongy substance, not unlike the nose of a dog. 
The jaws seemed to shut one within another; and 
nothing can be more false than that the animal's 
under jaw is without motion ; it moves, like the 
lower jaw in all other animals, while the upper is 
ixed to ttbe skuU, and absfpltttely immoveable. The 
vanimal bad twenj^Hieven (flitting teeth in the uf^r 
jaw, .aii4* fifteen i^'tbfi:(lp)r.Qr, with' seiveral void 
»pwef^ ][)^eiMi.,thei9() I theyoWere.; Jlnek *t ikfi 
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bottom^ and sharp at the pointy being all of different 
BizeSi except ten large hooked ones^ six of which 
were in the lower jaw/ and four in > the upper. 
The mouth was fifteen inch^ in lengthy and eight 
and a half in breadth^ where broadest. The 
distance of. the twa jaws; when opened as wide as 
they could be, was -fifteen' inches and a half; this 
is a Tery wide yawn^ and could easily enough take 
in. the body of a man. The colour of the body 
was of a dark brown on the upper part^ and of a 
vrhitish citron below^ with large spots of both colours 
on the sides. From the shoulders to the extremity 
of the tail^ the animal was covered with large 
scales^ of<^ square ^form^ disposed like parallel 
girdles, and fifty -two in number;' but those near the 
tail were not so thick as the rest. The creature 
was covered not only with, ^hese, but all over with 
a coat of armour ; which^ however^ was not proof 
against a musket-ball^ contrary to what has been 
commonly asserted : however^ it must be confessed^ 
that the attitude in which the animal was placed^ 
might contribute*to render the skin more penetra- 
ble ; for probably if the ball had struck obliquely 
against the shell, it would have flown off. Those 
parts of the girdles underff^ath the belly were 
of a whitish colour, and were made up of ^scales 
of divJers shapes^ but not so hard as those on the 
back. 

With respect to the internal parts of the animal^ 
the gullet was large in proportion to the mouth ; 
and a ball of wood, as large as one's head^ readify 
rim down, and wM ^drawn tip agaitr. The guis 
w^e but short in €<$m|>ai4rfon; beMg" irM so long 
W tte 4iAMal^<^body«tvTbtfV46nglk^/^l^c^ 
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htm erroHeously asaerted tiiii ttniiMd was Ytithout^ 
ooDfiisted of a thick apoDgyaaft Aorii^ and was ttroagiy 
connecteil to the lo^er jaw. The heart was oF 
the size of a calf a^ of a bright nd cefeur^ the bfeod 
passing as waH from the veins to the toi^a aa 
into the kmgi. Them was ho bladder ; but the 
kidnies sent tiie urine to be discharged by the 
anoa. There were 8izty4wo Joints in the back^ 
bone^ whicfa^ though vety dosely united, bad suf* 
ficient play to enable (be animal to bend like a 
bow to the right and the left ; so that wbat we 
bear of escaping the crei^iire by turning ont of 
the right Une, and of the aniiaal not being able to 
wheel readily after its prey^ seems to be febabus. 
It is most likely the crocodile can torn with great 
ease^ for the joints of its back are not stiffer than 
thoae of other animals which we know by ex* 
pmenee can wheel about veiy nimbly for their 
size. 

Snch is the figure and^ conformation of this for* 
midable animal/ that unpieoples countries^ and 
makes the most navigable jrivers desert and daa* 
gmtius. They are ieeu, in some plaees, lying for 
whole htimB, and even days^ stretched in the san^ 
and motionless ; so that one not used to them might 
mistake theon for trunks of trees, covered with a 
rough and dry bark ; but the mistake would soon 
be fatal, if not prevented : for the torpid animal, 
lit the near approach of any livitig thing, darts upon 
it with instant swfftne^,. and at oBoe drsga^it.dowtl 
to the bottom.. In th^ (iines of an, inaiidatiop, 
4bey aone^mesi eater the .eotteges . lof . the . natiir^ 
irtiereT;titt dMastfi^ivisiteiit. sf^K^ the iirRt> 
it laedhfe.trftlH :T^ JmveY been, iwswil 
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pies of tbeir taking « man out of ^ canoe in (1» 
sight of bis companions^ witltont thfiir being ableti 
lend him any assistance. 

The stvengtb of erery part of the crocodfle i 
very great ; and its arms^ both oflfenstTe and de 
fensife^ irresistible. We have seen ^firom the sfaoil 
ness of its legs^ the amazing strength of the toi 
toise : but what is Uie strength of such an animal 
compared to (hat of the crocodile^ whose legs ar 
Tery shorty and whose size is so superior? Th 
badc*bene is jointed in the firmait manner; tfe 
muscles of the lore and hinder legs are vtgorov 
and strong; and its whole form Calcnkited f< 
force. Its teeth are shaip^ numerods^ and form 
dable ; its daws are long and tenacious ; but i 
principal instrument of destruction is the tail : wit 
a single blow of this it has often overturned 
•canoe^ and seized upon the poor savage its co! 
ductor. 

Though not so powerflil^ yet it is very ternbl 
«ven upon land. The crocodile seldom^ exce 
when pressed by hunger^ or with a view of dep 
siting its eggs^ leaves the water. Its usual meth 
is to float along upon the surface^ and seize wfa: 
«ver animals come within its r^K^h ; but when i 
method fails^ it then goes closer to the baf 
Disappointed of its fishy prey^ it there wf 
covered up among the sedges, in patient expec 
tion of some land animal that comes to drink ; 
dog^ the buU^ the tiger^ or man himself. Nothi 
is to be seen of the irisidious d^troyer as the^ 
mal apprdaches ; not is it* i^treat^ dis^ovwsd 
H he" too late for sltf^y^. ' 4i' ielte^>«h« vietim ^ v 
a ^rlng;%nd gtelf^t i1>bun«JJtiMch ilrlb^'*'*" 
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unwieldy an animal conld be thought capable of 
exerting ; then^ ha?ing secured the creature with 
both teeth and claws^ it drags it into the water, 
instantly « inks with it to the bottom^ and in this 
manner quickly drowns it. 

Sometimes it happens that the creature the cro- 
codile has thus surprised^ escapes from its grasp 
wounded^ and makes off from the river-side. In 
such a case the. tyrant pursues with all its force^ 
and often seizes it a second time ; for though seoni- 
ingly heavy^ the crocodile runs with ^eat celerity. 
In this manner it is sometimes seen above half a 
mile from the bank^ in pursuit of an animal wounded 
beyond the power of escaping^ and then drag- 
ging it back to the river-side^ where it feasts in 
security. 

It often happens^ in its depredations along the 
bank^ that the crocodile seizes on a creature as for- 
midable as itself, and meets with a most desperate 
resistance. We are told of frequent combats be- 
tween the crocodile and the tiger. All creatures 
of the tiger kind are continually oppressed by a 
parching thirsty that keeps them in the vicinity of 
great rivers^ whither they descend to drink very 
frequently. It is upon these occasions that they are 
seized by the crocodile; and they die not un- 
revenged. The instant they are seized upon^ they 
turn with thjB greatest agility^ and fprce their claws 
into the crocodile's eyes^ while he plunges with his 
fierce antagonist into the river. There they continue 
to struggle for some time^ till at. last the tiger is 
drowned. 

In this manner the crocodile seizes and destroys 
all animals^ and ia equally dreaded by alL There 
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is tio animal but man alone that can eombat it with 
success. We are assured by Labat^ that a Negro^ 
with no other weapons than a knife in his right 
hand^ and his left arm wrapped round with a cow- 
hide^ ventures boldly to attack this animal in its 
own element. As soon as he approaches the cro- 
codile^ he presents his left arm^ which the animal 
swallows most greedily ; but sticking in its throaty 
the Negro has time to give it several stabs under 
the throat ; arid the water also getting in at the 
mouthy which is held involuntarily open^ the crea- 
ture is soon bloated up as big as a tun> and 
expires. 

To us who live at a distance from the rapacity 
of these animals^ these stories appear strange^ and 
yet most probably are true. From not having seen 
any thing so formidable or bold in the circle of our 
own experience, we are not to determine upon the 
wonderful transactions in distant climates. It is 
probable that these, and a number of more dread* 
ful encounters^ happens every day among those 
forests and in those rivers where the most formida-* 
ble animals are known to reside ; wh^re the ele- 
phant and the rhinoceros, the tiger and the hippo- 
potamus, the shark and the crocodile, have frequent 
opportunities of meeting and every day of renewing 
their engagements. 

Whatever be the truth of these accounts, certain 
it is that crocodiles are taken by ' the Siamese in 
great ^\iodance. The natives <yiF tbiMl^ei^pire seem 
piarticjQtl^r^ . foqd 9i «the pfiptiHre. ofi all *be great 
animafs with which their country abounds.^ We 
lmvf-e%^,sq^.^|eiffHU«?iB»p iyp>t^kif>g^aind taming 
the ^<iphairt,; /Hor,9[rfr,^yflmp<«y4rl!il i»«wrtiDg 
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tbeir doinimoii ever the crocodile. The inaAner of 
tekiDgit in Siain is by throwing three or four stroo^ 
Bete acrossr a river, at proper distances from eaeh 
other ; so that if the aiiiHial breaks through the firsts 
it RM^ be caught hf one of the rest. WbeB it i# 
first taken^ it employs the tail^ which ii^ the grand 
instmrnent of strength^ with greaA force ; but afteff 
many unsuecessfal struggles the animid's strength is 
at last ediauBted. Then the nativei» approach their 
prisoner in boatS;r and pierce him w^h their yveA- 
pons in the most tender parts;, tifl he is weakened 
with the loss of hlopd. When he h^s done stirrings 
they begin by tying up his mouthy and with the 
same cord they ftisten bis head to his tailj which 
lastr they bend back like a bow. However^ they 
are net yet perfectly secure from his fury : but, for 
Ibeir gi^erfer sufet^j they tie bis fore feet as well as 
those behind^ to the top of his back. These pre*' 
cautions are not useless ; for if they were ta omit 
them^ the croeoAile would sooi^ recover strength 
enot]^h to do a great deal of mischief;. 

The crocodile thus brought into sulgeetioB^ or 
bred up yoimg, is used to divert and enftertain the 
great men of the Eastw It is often managed like 
a horse; a curb is put into its mouth, and the 
rider directs it as he thinks proper. Though awk- 
wardly formed, it does not fail to proceed with 
some degree of swiftness ; and is thought to move 
as fast 11^ some of the ipost unwieldy of our own 
animals, the hog or the cow. Some, indeed, assert 
tiiat no animal coyjd escape it, but for its difficulty 
in turning ; but to this resource we could wish none 
would ' trust who are so unhappy as to find them- 
selves in danger. 
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Atong Urn rivers of Africa tbis^aoiroal is doi 
tifiiei takea in the same maniier as the sbai 
ae/^eml Europeatt^ go together m a large boat^ s 
tbrow out a piece, of beef upon a hook and stfc 
fortified line^ wlvcb the crocodile jeiziog and 9w 
lowing^ k dmwa akmg^ fi^miderii^ and atraggU 
nnti\ ita strength is <}uite rabausted^ when it 
piefced in &e beHjr^ which is. ita tendertst pai 
and thus after numberless wounds j» drawti ashp 
la this part of the world alsoj as vf^l as tii Sia 
the crocodile inakei aa oli^ect o( sAvage ppmp nc 
the palades of their m.oiiarchs. Philips^ inforoais 
timt at Sabij on the Slave Coasts there are twQ po< 
of w^&r near theroyfil palace^ where crocodiles a 
bredi as we fav^ed carp in cfur ponds in Europe, 

Hitherto I have b^en describing the <;ro4^ 
aii it id found in u&peopled countries^ and undi 
ltt.H)ed by frequeni en^counters with mankind, 
this state it is fierce and cruel^ attacking eve 
ol>ject that sei^nis endued with inotian : but in Egy{ 
and other oo«iitries long yieppledj where the i; 
habitants are ciyilgze^^ and the rivefs fre^uente 
this ^nimal is solitary and fearful. So (ar fro 
eomiig. to .attack a man^ it sinks a4 his approac 
wkh the atmost precipitatioo ; and;, as if sensib 
oft auperioir power, ever dediaes the engagemen 
We have seen more than one instance 'm animate 
aature of tfa^ contempt which at first the low< 
orders of the creation have for man^ till they ha\ 
espesienced hia piQwers of deatruction. The lio 
aiidtbe tiger among b^asts^ the whale among fishe 
ihe albatross and the penguin among birds> me( 
tlie first encounters of man without dread or appri 
hension ; but they soon learn to acknowledge hi 
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rafieriority ; and tak^ refoge Irotn his power in the ^ 
deepest fafitaessee of nature. This mny aecoant for 
the different characters jwhich baire been given tM 
Qf the eroeodile and the alligator by travellers at 
different* times ; some describing them as harmlesB 
and i fearful^ as ^ver avoiding the sigbt of a man^ 
and prying onlyapon fishes ; others ranking them 
among' the destroyers of nature; describisg them 
as furnished with, strength and impeyed by* malignity 
to do mischief ; representing them as Ibe greatest 
enemies of mankind^ and particularly desffous of 
human prey. The truth is* the animal has beea 
justly described by both; being such as it is found 
in places differendy peopled or differently- civilized. 
Wherever the crocodile has < reigned long unmo* 
lestedy H is there fiercei bold^ and dangerous ; 
virherever- it has been harassed by mankind^ its 
retreats invaded, and its numbers destroyed^ it is 
there timorous and inoffensive. 
< In some places^ therefore, this animal, instead 
of being formidable^ is not only inoffensive, but 
is cherished and admired. In the river San Do- 
mingo, the crocodiles are the^ most inoffensive ani- 
mals in nature ; the children play with them, and 
ride about on their backs ; they even beat them 
sometimes without receiving the smallest injury. 
It is true the inhabitants are very careful of this 
gentle breed, and consider them as harmless 
domestics. 

It is probable that the smell of musk, which all 
these animals exhale, may render them agreeable 
to the savages of that part of Africa. They are 
often, known to take the part of this animal which 
contains the musk^ and jvear it as a perfume about 
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their persons. Travellere are not agree<| in 
part of the body thqa^ musk-begs are coptaii 
soipe say in the ears ; some^ in the parts of g 
ration ; but the most probable opinion is^ that 
musky substance is amassed in glands under 
]egs and arms. From whatsoever part of 
body this odour proceeds^ it is very strong 
powerful^ tincturing the fl^sh of the whole 1 
with its taste and smell. The crocodile's Acs 
at best very bad^ tough eating ; but unless the m 
bags be separated^ it is insupportable. The Neg 
themselves cannot well digest the flesh ; but tl 
a crocodile's egg is to them the most delicate mc 
in the world. Even savages have their epic 
as well as we ; and one of true taste wiH s] 
neither pains nor danger to furnish hin/self witli 
favourite repast. For this reason^ he often wat< 
the places where the female comes to lay her c{ 
and upon her I'etiring seizes the booty. 

All crocodiI^9 breed near fresh waters; 
though they are sometimes found in the sea, 
that may be considered rather as a place o( ex< 
sion than abode. They produce their young 
eggs^ as was said above ; and for this purpose 
female^ when she comes to lay^ chooses a place 
the side of a river^ or some fresh-water lake, to 
posit her brood in. She always pitches upon 
extensive sandy shore^ where she may dig a I: 
vnthput danger of detection from the ground be 
fresh turned up. The shore must also be gentle \ 
shelving to the water^ for the greater eonvenieno 
the animal's going and returning ; and a con veni 
place must be found near the edge of the stre^ 
that the young may have a shorter way to go. Wl 
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all th^fie • riequisKtc^ ar^ <a<i^UBt(edi». tba mh»al is seen ; 
cautiously stealing up oi^si^Ofe lo<i4dpQ9tt/b(Blr btaff^r 
ttien,. The predenoepf . ai mM^ ^rbeast^ ^n^vcfl a 
bird^ is sufficieot to deter tier at tbat time j amd if 
sbe perceives any creature loobiu^ on^i AeiafailiUy^ 
returns* If,. hovrever^ nothuig a^ipears, «ha4heii goes 
to work, scratching up the sand with her fore'paw6; 
and making a bole pretty d/eep in the ^oret Tbere 
she deposits frooi eighty t<^ a bundred-e^gSi af>tbe 
size of a tennis*baUy and ^ tbe-sam^ fi^tt, coveted 
Tvith a tough white skia like pa?€bin€»t. « Sbe^ tlik^ 
above au hour to perform this task ; and'theci cover-* 
ing up th^ place so artfully that it caii eoaroely be 
perceived, ahe.goes backy to retuifn agai»the nefet 
dfiy, Uppi^ her return, with the same . precautioii 
asj bf?fore^ ^heJay» about th^ same Qumber of eggs ; 
and th^ i^^y fplIowiDgv.alfioa lilie number Tfaus 
h^V![i|ng^ dQpoaitei:]^ her whole quantity, aitd having 
C9v^i;ad tl^^cn close up in the sand^ they ard soon 
viviiiefi by the beat of tthp sun ; and at the end of 
thirty, da^i^i the jH^un^g on^ begin to break open the 
shell. M tt]js time t^ femaleiis instinctively taugiit 
tha,t h^r .yfxung one^ waat. relief ; and ahe goes up 
on land to cratch away the sand* and set them^free. 
Her brood quickly a^vitil tbematlvea of &eir liberty ; 
a part run unguidedito the water; another^ part 
ascend.the back of the female, aiid ;ai*e carried tin** 
ther in greater safety. Qut the moaidnt they arrive at 
the water, all na^ral cpunesion is at an. end: When 
th^ female has introduced her young totbeit* natural 
element,: not only sbej but 4be male, become among 
the number of their most formidable enemies, atid 
devour as many of them as they can. The whole 
brood scatters into different parts at the bottom : by 
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ftad s86rty^i«i<»btiriigilUy'0V< minuteness: ' 

Bit His not tb& cracocMle alone tlmt^ts thns fotind' 
to tfrio their * nnmbem ; tlie eg^ erf - tttts animal At^ 
nfi: duly a^^lioiom feafift t0 the* savagej but are 
eaqgpeirty^oagltt after' by ewry beast a^rid bird of prey. 
IHicichnenmon was erected into a deity among the 
ancieiAs for <ite ^suoees^ ite destroying the eggs of 
thei^e moHste^s^r^ tttpt^senlb tlieit spedes of the vulture 
called tbe Ga^ihdf270f rs theit most pi^evailing enemy. 
All aloog'lhe bairfks^ef^ great rivers; for thousands of 
mite8> tli^ enMtodilei^ Si^^ii- to propagate innum- 

. bers tk«t:<^K^id(t^obn oirer^nm the earth but for the 
volturey timt: seeitiis lippointed by Providence to 
abridge it»]fecutidity.'^ These birds are ever found 

. in greatest nimibers where the crocodile is most 
namerous ; and hiding themselves within the thick 
bmnches of the trees that shade' the banks of the 
river, they watch the female in silence, and permit 
her to lay all her eggs vrfthoatinterniption: Then 
vfhto. she has ^ retired, they eneourage each other 
with cries to the ^poil; and flocking* all together 
upon^ (he hidden treasure, tear up the eggs^ and de« 
voor themiin a iMieh* quicker time than they were 
deposited. Nor are they less diligent in etttending 
the f^msk vHule she is carrying her young to the 
water ; for if any one of them happens to drop by 
the. way, it is. surety receive no mercy. 

Sueh is the extraordinary account given us by 
late travellers of tbe propagation of this animal ; an 
accomii adopted by Linnsetis^and the vnost learned 

nalufalists of tbe age.* Yet; if onte hiig^ht argue 

» • • 

* Ulloa. - - 
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from, tt^e gJinerBl analogy of nature^ the cfopodile's 
devouring her own young ^when she gets to the 
Water seems doubtful. This may be a story raised 
from the general idea of this animal's rapacious 
cruelty; when, in fact, the crocodile only seems 
more cruel than other animals because it has more 
power to do mischief. It is probable that it is not 
more divested of parental tenderness than other 
creatures r and I am the more led to think so from 
the peculiar formation of one of the crocodile kind.' 
This is calbd the Open-bellied Crocodile, and is 
furnished with a false b^lly like the opossum, where 
the young creep out and in as their dangers or 
necessities require. ^ The crocodile thus furnished 
at least cajinot be said to be an enemy to' her own 
young, since she thus gives them more than parental 
protection. It . is probable also that ' this Open* 
bellied Crocodile is viviparous, and fosters her young 
that are prematurely excluded in thid second womb, 
until they come to proper maturity. 

How long (^e crocodile lives we are not certainly 
informed ; if we may believe Aristotle, it lives the 
age of a man ; but • the ancients so much amused 
themaelveis in inventing fables concerning ttiis' ani- 
mal, that even truth from them is suspicious. What 
we know for certain from th6 ancients is, that&raong 
^ the various aniipals that were produced to ffgb^ in 
the ampbitbeatre at Rome, the combat of the'*i!i*o- 
codile was pot wanting, f Marcus ScatituB piiodated 




.[* W|[iat the author means her^ by the opeD-bdReS cfb^6dfle» 
I am at si loss to make oat : but it is ceartainthat not oflejff the 
lizard tribe have any thmg like tB abdominal, pouch for tll^.^ifety 
^ their y«ui%«2 

f Plin. Ub. viil. c. 2B. ^ * 
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tfiera living id his unriiralled exhibitions ; aud the 
Romans considered bim as the beist citizen, because 
the furnished thpm with the most expensive enter- 
tainments. .But entertainment at that corrupt time 
was thieir only occupation . 


CHAP. VI. 


Of the Salamander. 

X HE ancients have described a lizard thttt is bred 
from heat, that lives in the flames, and feeds upon 
jfire as its proper iiourishment. As they saw every 
tother element, the air, the earth, and ^at6r, in- 
iiabited, fancy vms set to work to find w male an 
inhabitant in fire ; and thus to' people every part of 
Nature. It will be needless to say that there is no 
such animal existing ; and that, of all otheh, the 
modem Salamander has the smaUest'afiinlty to siich 
ian abode. 

Whether the animal that now goes by 'the name 
of the salamander be the siuaae with that described 
by Pliny, is a doubt with rne ; but this is not a place 
for the discussion. It is Sufficient to observe, that 
the modern salamander is an aniiMl of the lizard 
kind; andund^r this name is comprehended a large 
tribB that all go by the same name. There have 
been hot less than seVea sorts of this animal de- 
sieHfeed try Seba ; and tio have some idtojof die pecu- 
IkritjpDf their figire^if we suppose the tail of a lizard 
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applied to the body of a frog, w^ shall not be, far 
from precision: "The common lizard is long, smal)^ 
and taper; the salamander, like 4ie frog, has \^ 
eyes towards the back of the head : like the fro^ 
its snout IS round and riot pointed, and its' belly 
thick and swoln. The claw of its toes are sbWt, 
and feeble ; jts skin rough ; and the tongue^ unlike 
that of the smallest of the lizarc) kind, in which it 
is long and forked, is short, .and adherinff to, the 
under jaw. 

But it is not in figure that this animal chiefly dif- 
fers from the rest of the lizard tribe; for it seems to 
differ in nature and conformation.^ In nature it is 
unlike^ being a heavy, torpid animal : whereas the 
lizard tribe are active, restless, and ever in motion : 
id ctonfdfmation ;it is unlike, as the salamander is 
produced' afivisi from the body of its parent, and is 
completely fbrnie'd'the mornent of its exclusion. It 
•differs frofn'them also'in itp' general reputation of 
eing venomous; howevier, no trials that have 
been hitherto made, seem to confirm the (ruth of the 
reporj. - 

Not' 6n1^' this, but many others of the lizard tribe 
are said tb have venom'; tut it were io be wished 
'that mankind, for their bvvh/happinessi would exa- 
mine into thS foundation of tl^is reproach. By that 
riifeans tnkny bJ* them, that are how shunned and 
detested, might be found inoJBTensive ; their figure, 
instead of exc^itlng either horror or disgust, would 
tfieri bnly tend to animate the general scene bf 
Nature; aiid speculation might examine their man- 
ners in confidence and security. Certain it iis, thai a)l 
of thfe liifeird kJiid M^rth whidfi we are acquainted in 
this country; af6'p6rf^(rfly hai^mfess ; and it is eqiialfv 
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■(;ru6 tliat^ r'^^^^ long tlme^' till jwr prejuclices were 
remoyie^di'We corisi^qred not only the. Newt, Bu^ the 
^^nftk'e aiffyjthe'jSlihd Worm, j^ fraught wit^ the most 
djefitriifcuye poison. At present we have got over 
tfie;^e prejudices ; and it is probable, that if otheir 
nations made the same efforts for information^ it 
would be found,, that t^e malignity of most, if not 
all, ot the lis^ard* ;tribe, wa^ only in. the Imagination. 

With respect to the Salamander, the whole tribe, 
from the IVJoron to theGeJcko, are said to be venom- 
ous to the last degree; yet, when experiments have 
been tried, no arts, no provoc;ation8, could excite 
these animals to the rage, of biting. T^y swm 
timid and inoffensive, oply living upon wprmp an<jl 
insects ; quite destitute pf fangs, like the viper ; 
their teeth are so .very spiallj^ that, they ajre hard[Iy' 
able to inflict a wound. But a3 the teeth are tlius 
incapable of offending, the pqiople of thcr cpuittrii^s 
whCife they are found have recourse tp a.venon^ouip 
slayer, which they .suppo/se issues frojn thcjaiikitnarf 
mouth ; they also tell us ofa venom issuing from the 
claws : even Linnaeus seems to ackno^l^d^ the f^ct ; 
but thinks it a probable supposition that this venom 
may pifoceed from their urine. , a *.' . - 

Of air animals, the Gekl^o is the rnqst notoripU9 
for its powers of mischief : yet, we are told ,by thpse 
who load it with that calumny,.that it is^ ve^y friendly 
taman, and though supplied .with the inopt deadly 
virulence, is yet neyer knowti to bit^. It would be 
absurd in us, without expejience^tQ pronounce upoipk^ 
the noxioua or inpffensiv^ qualities of animals ; yet 
it is most probable, from an inspectioQ of the teeth 
of Kzar^s, .^^^^^ frpm thfir^^offeijftixe q^W^ifis in 
Europe, tljat the gekko Jias been unjustly accused ; 
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and that its iserpent^Iike fi^re faasmTobr^datindtie 
common reproach with serfMntl. 

The sidainaiider besttknown. in E«rtot;)e is^.from 
eight to eleven inches long, usually bIadrv;.$potted 
with yelkm ; and when taken in: the hand leeling 
cold to a great degree. There are seteral^ldadd. 
Oar Black Water Newt is reckotnedsanldhg the 
nwaber. The idle report of its b^tng incdnsoai^- 
Me in fire> has caused many of these poor kmiihals 
to be barnt; but we cannot say^ as* plti)olophi6al 
martyrs ; since scarcelyany philosopher could ihtnk 
it necessary to make the experiment. When thrown 
into the lire^ tbe animal is seen to hwA with the 
iieat of its situation^ and (to eject its fluids. We are 
:grlkvely told in the Philosophical TisaniactionSj that 
thisib a. method the animal takes to ^tisigukll' tlie 
^atncs.. 

i .) When teioEuhined interdllly, the salattiatid^r ex-^ 

h&its IHtle; difieraat fimm- other anibtals of die lii^rd 

jhhid. It is ftmusbed. wiilh Jungs that sometimes 

la^ve foTt (bo iifficiea^of brbathing ; with 4l ibeaii that 

^aa^its cori»9i|mi(^t«€)ki9* open; so that the i»iifimal 

{Oumotea^jfy be dfotvned.. The ovary %i the female 

is double thesis^ of what it is inothersof this tribe ; 

mididie «}ale is. favnishbd with four testiculi instiead 

pf . t^vo* But what deservels' particular notice/ is the 

manner of this animal's bringing forth its young 

. alive;* . *' Tjbo salamasdeir/' says my author, '' be- 

^' gins to $how itself .in spring, and chieiy darihg 

, 'f hea^y rainsr When ik^ warm weather .returns, 

^^ it di6iqpq^€iara ; and never leaves its hdle^ during 
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<^ either gtMt hiNCte or lieveHs* edMs^ bofi^- *vvl»ibl 
^^ equally fears. W4iiM^4a!Defi i» th^ hftnd 
^f sppMrt'Mi) A lai^ 6f i^^ «it eomequently k 
'f tbe (had^/ andHii fbtiiia 'bt ^e feet of oM tit 
'5 Mvrbiindefl ^th bttfih^wood dt'the bottoiti. 
'^l0&di 6f ruhtitfig 'dl^ng tie«r ^lo^rad j^ut 
f' probobly> to Mdhf #Mr l^ottns^ wlMh^ ^are itt^ oi 
^' ttory'ibod. '*Ofii& bf%h69e/* ton tinned my adkV 
^<i tMk'dll^e'ti»ntfe Ij^ear^ ago in a iditch that! 
teen lately maite^ I laidit at the foot of 'the sti 
iipoii:o0imng home^ and there it dis^rged fi 
^^ the tlnoaf^tei^fmt three incbeis long^ Umt li 
for an iRmd^ after^ though wimnd^ as I rapp 
by the tMft of the aniAial. • I aftertrardft 'out 
"^r ^nether of tthese ifzards; ttodBawtiol lees tl 
^' fifty 'yodbg ^nies> f esetflbltng ' the parent^ cc 
*^^ from its womb^ all alive, and actively ranrtfi 
'' about tteel foorti." It 'were to be' wtehfed' 
'author had isliwd'anotbi^ W(np#be0}d4'(liat!bf u)dr 
as viro' now* ^e in doubt^iMhlstherfie ioi^ns a i 
worm, •er^a^oung animal'idf Ih^ 4te'^d*i^]f)0cies: 1 
bebeeiitnolne explicit^ And bad^ it up|yeared tba 
was a teA young tfeard/* wbieh !• tale 'td be 
meanings, wemi^t here ^ee a wonder of Nati 
'brotfght to the proof, vthkh many Have a^^eri 
und many hav6 thought 'proper t6 Atitij : I m* 
.:tbe yeifoge tirhich tbe yoiing of the shark, the iiz£ 
ahd the t9per Undd, are safd to taiti, by funn 
jdbwii the threiat of the ^ai<int/ahd there' findin 
^temporary security. iPbfe fbct/indeed, seems a li 
'extiUwAukiry ; atidyet itis i§b frequently attes 
by some, and even believed by others, whose 
.thority is rtspfectaWe, among the number of wl 
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w^efind^Mn BdQMiitythat«th0iifgiimfeiit of lalrdd^ 
jies8.iMfit fpM way'.tiK4ftie weigl^'i^f^rsfbority:^ ' 
: However this, be, tbece is no ^dofibt ^ tHij "aMf- 
maj'j beinup niidparaiB, and piodttcfiftg 4UoYe fifty jfc 
a Uiiie. Theyrcocne from the*patfeiil it^tull {^eiV^^ 
iio9» and quidbJy kaTtt her to ^ft^for tfaiiaig^ltfi^. 
Tiifiae autinflls^ in the bwer liNiks nsf Hdtttre^ #attt 
scsMTcely any hrip-wbeniexelod^d^^t tbey^sdoti^cofm- 
plete the little circle of their educatidd ; 'godifi A da^y 
or t^o are- capable of pfactiailg' tdt^e^Tt^ 0f ^b- 
sisteqce and. evasion praiBtised* by i th^it ^kkni. 

They are all ainphibioiis^ or^ at *jieast^ are' found 
capable of subsisting in either element; when placed 
tbeDe: if those taken from land are put into water; 
they owtiniie therein^ seeming health; aad^ onthe 
conlxary^ those taken from the water will live upcnt 
loj^. In. watCT^ faewevi^r, they exhibit a greater 
vaiti^ty ia. tlieir app^amntie; and what is equaRy 
lYqaderfulmth the testibf thieir hifetb^yi' dtnrmg the 
vthofe spring andisniamerithts^waiter Kirafd changes 
its skin evieryfiBiMrtlft^idP'fiiUi day; and daring the 
winter every <fifleisn.«daya.<^ This operation they 
perf(»riii by nieans^jof 4he^imth and tbeekws ; and 
it seems a work of no small difficulty and pahtv The 
cast skins are frequently seen floating on the surface 
of the water : they are sometimes seen also with a 
part of their old skin still sticking to one of their 
limbs^ which they have not been able to get rid of; 
and thn8> like a roan With a boot half drawh^ m 
some measure crippled in th^eir own spoils. This 
also often corrupts, and the leg drops offf but tb4 
animal does not seem to feel the want of it. for the 
loss of a limb to all the liikrd kind is but a trifling 
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^al^lj^ity^f )Tbe)!i ;CftBM]ife»isewnl<hdaiii^ven 
the lo^-ofiiMM^V'b^ ^'MdiftwtsQine time mulei 
9ec.ti^f]> ^l (b«,paFtoyof (ids ttniainl fiftem toti 
lifQf :ji)ut()the taitjte the part jtlnrt hrogeat relaiD 
fl[K)^ ^ j @9tt fff9Q«s to 'be much ni#re ^fficacioc 
4(^E0jH«^ U1686 animaky than the knife ; for^ u 
bluing j^prUikled wkb it, the Mrhde body emi 
iriKCoaaliqaorj and'Uie lizard idies in three imni: 
in f groat Qgonieaj . ' ' * 

TIie w bple i0£ 'the liaard kind are aho tenaciou 

life ia aac>tl|er reipect^ and the sahmander ami 

tlgiQ number. They rastain the want of food i 

surprising', manner. One of tbem^ brought from 

Indie^^ lived nine mondia, withoatany otiierft 

tbi^n M^hat it received from licking o. piece of ea 

Qjx, yvhifi^) a *wa« bronghtfoMn^/ anolhiir WjAs k\ 

by S#ba in dssk empty itial* for /ait maaths; -witlft 

any paurisbmenti and Redii^fa)^ of a large m 

brought from .Afncli/fttot:']i4«d for (esght monti 

M^ithout taking any nouriahsieatnvhatovBri^ ' indei 

as niany.of thiskind^ bfl(dbisahinitaa«kr9.aiid'liaai% 

are torpids or neatly so^.durini^^flihe/iviater^ ti 

Ipsa of their, appetite! lor. m long'a.tiroe.in thek 

fi^urprising* ■ i-- '' '/'.j-- ' ' 
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CHAP. VII. 




Of thp Cam^fln, Iguanihaf$dJ^kavd%^f differ ^ 

XT were tp bjB wished, tha^- a^q»a1i^ fiq^l^ b^ »^ 
classed,, tha^t by t^je . wsy. fflflnip pipi^ ^thajr »»^' ^' 

♦ Phil, Trans, ann. 1661, N. 21. art, 7. 
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-ahboUl : reoeivei Amie ioNf hfc iatp ,t)ieir Jiij^ftdfj. 
This I have endeaYoated in im«t tn^tttf^o^ ; , ]b\xt 
n the^iprcseBl ehaptev rtil inethcMl i^itoftf^lyMTiqser- 
viceBUis^ Here :dittr|j^oiii} f iv«s . |)p (.general 
ideas : for acne of: diet aniiqaJd-. to. be ^^ere . men- 
ttoaed pro^ce Iqr ^egg^ ; 9pale by. fpwm ; and 
sotte are vhriftartiiigi w Tbe .pecaliitr, jpamior. df 
prc^ogating in eacb^ is teryjU^Jstii^Uy. known. 
The Iguana and the GaaKeleoo^ WfinHnpiv^ hripg 
forth eggs; 86sie others &ko {>r0duQQr;in tbe,aame 
manner: but of tbe.restj whiQht.;Qj^t\]^f4i^ p^b 
amoilnt to above fi%> Wft have bft v^yt indi$tinj[:t 
information. 

Ih tfaJD former divisions of this' trib^ifire ,bad to 
observe upon animftls^ formidably from tfal:^ siz^^ 
or disgusting' from their frdg-lik^ himd a^^^tpp^r- 
tuice; in the ptesent dtJTiiionj all the ,an^ii|ull$ are 
atber beautiftii to the ^^e^ or grateful to the a|rpe- 
itit^. The lisardD^ properly ao called^ are beautifally 
painted and mottl^.; tJieir frolicksoKiie ag^Uty is 
amusiiig to thohe who are familifetr with their appear- 
ante ; Md the great i^fiection which aoas^ of them 
efaow to man^ Bhould>. in sfmie measqrej b^ repaid 
with kindness. Others^ such as the Iguana^ 
though not possessed of beauty^ are very service- 
able^ furnishing one of the most luxurious feasts 
Che tropical climates can boast of. Those treated 
of before were objects of curiosity, because they 
were apparently objects of danger : most of these 
here mentioned have either use or beauty to 
engage us. ^ 

Directly descending firom tbe crocodile, we find 
'the Cordyle, the Tockay, and the Tejugu&cu, all 
growing less in order^ as I have named th^m. These 
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fitt np th^chdsm to be flmnd befeireeii' the croc 
and the African'igiiafia. 
'The IgiMitia'^ Which deserfes our notice^ js a 
^five fea long, atid the body aboiit ts thick as 4 
Mgti : the «kin is covered with smaU scales^ 
'tfibse of a serpent ; and tiie back is larnifiliedi 
a rovf of prickleR^ that i^tand up^ like the teeth 
saw: the eyes iteeni to be but half opened) es 
when <he animal i& an>gryj and then they ap 
large and sptirkling". both- the^jaws are full of 
sharp' t^cfthj atidthe bite is dangerous^ thougl 
venorrtoufi; for $1 never lets lodse till it is killed, 
male ^ has a skin hanging under bis throaty w 
teaches 'down to his breast; aad^ when disple; 
be ptiflA it up like a bladder : he is one third la 
atifd stronger than ttie female ) -though the strei 
of either avalk tbem iktte tdwatd^ theiv. defe 
The males a¥e al^-coloared,'^Qdltil6>>fetdales 
green*. ' • ' • »•/'»■;•-.. - ,r»:\." : ; 

^ Thfe flHfr 6t fl)«sd 4tey Ifi^ comsideared as 
groatiest d^lii^ac^ypf 'AMcaxaiyi^AaMMcd; and 

' sportsmen of tboMdnntltes-^iiMifetD^itmfcllieigo 
^ as we do in pursuit bf the pheasanC or tfacrharek. 
'the begirliiing> of the season; whenrtbe'graitt {ft 

i)f tlie (nrbpical''clitxiatesbre>pastftwayi atidive^t^ 

"Xkttif'ititD tftiivbfsal verdiire^ the qiortsraw^arefi 

" ^' ^^i(h^ a tido^ ar/d a Af^/ WiiiRdevin^Iong;4he f 

> '6t irtile ' rivfers; to trfce • the Jgtftaa* t fTkift * a«i 

fh6u^ apparehUy formed for combnt, is (be i 
' bai!titlrii^ creature of all the ^ii^resl ; iMines an 

the tree^^ or sports in the water^ without ever o 
^ ing" to o^end : th^e^ having fefd upof> the fiowe 
' tbe'Wahot, and 'the 'leaves^o#* the niapon; that g 
''^idng ttti^ %^l»^^4h«^n»imy4<igoe8^t0irc^o9f^ n 
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Ae hvafidM «f < tfaeitt-eesi^tlratdMn Mteii^, 

UpiQQ bnd the^btradl is. finNrift'«f<lfQ(i(i>^4)bt ^hmi^' 

tli^aequnty of ito sitiMtieivy and nevlsb off^siCi^ stifl^' 
T)mre.<be sporttniaii leasily (finds it/ ariid'idi^^jeiifirfij^ "^ 
&8t«m Jhis. MOM mundfkit ileokr'4f tlie'ihedd'*b«^> 
plaiced ifi fliioh a nmnner that tbet noosie •cafikiDt>^ 
readily befiurteaod^ bytfaittakg^tWapimala^bloUr mi^/ 
the nose with the sticky it lifts the head^ and oflTi!!^' 
it in some measure to tiieniMMe; In tMs manti^r^ 
and also^by thje.t^il, the igaana ia drog^d from l^ie^ 
ti^es^ and killed by repeated bkMs ouiiheihead. ^ '- 

The CaraeleoA is a. very diflfnehtianiaial; and as 
the iguana satisfies^ the appetites of the epiimre^ tbi^ ' 
is leather tbefeasiof the pbikKH^bet . Like the cro-- 
codile this little anional proceeds from' an egg ; and ' 
it also nearly resembles that formidable creature in 
form ; but it differs widely in its size and its appe- 
tites ; being not above eleven inches long, and - 
delighting toiiit upon trees^beingafiraid of serpents^ 
from which it. is unable to escape on the ground. - 

The head of a large camdbon is almost two inches 
long ; and from thence to the beginning of the tail^ 
four and a half ; the tail is five inches long^. and the 
feet two and a half; the thickness of the body is 
different at different times ; for sometimes from the 
back to the belly^ it is two inches^ and sometimes * 
but one; for it can blow itself up^ and contract * 
itself^ at pleasure. This swellingand contractioq is 
not only of the back and belly^ but of the legs and 
tail. 

These different tumours do not proceed from a 
dilatation of tJ^ breast in breathing, which risesand * 
falls by turns.; but are very irregular^ |nd'seerti 
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sejsniasutiHveDer^blmYn wp for^twoifaoars tog^tb< 
and Jtkm 41' coatinves >^f^fig l<fc0s «im1 kiss^ insei 
biyj Hor ttle) dyatatioa: \anBl\wf» moft ^^ick t 
visqii^le tbani Ihe conttactiaii. '* In*:Cfais^ test state 
aQimdl appeadrs esLtretnely knit); the apine of the \n 
5oenia^ar|iv>««d^n thenribsfmsybiF obutited ; li! 
wjae Ui^ttQutkmaiof^iikerfegfs^iaiid abma^ nriay be sc 
ve¥y;diatmcUyi*'^'^ •>5!» -ji i >» ^'"■ 

This, metii^jdrdf pidftiig' itsdlf vtpyu similar' to tl 
in pigieons>; t^t^oae erap»«?e aoiDetim^ gi^tly i 
tended with .iuir. > 'Fbe > damelgon baa a power 
driving, the widt breathea over ever3r part ^f t 
body : faoweyer>>it'only g>eta between (be akin a 
themuacles t for tbd mttadea themselves are t\t\ 
dvr^ln. Theiakia is- vpry cbldto^ttic'totich; a 
though tbefaniMalaeems so feati.ib^r^ ia^info^elil 
the, beating of the heart Tbe^^tfkefe 6f thb s1< 
is Juii/equal^ and>ha8 a '^rdln not ilfilike '^hagre^h^ l 
very ^ofti because eaok emiti^ifioi^'to as «ftH>Mr as 
it were pdished^ Some of thei^lfttfe prdtiib^ranc 
are^a^iarge^asa pin^s beady dhtd^artoik; l^^.^bell 
and tail ;> bat on' the shoulders and head they Are 
an .OTal figure^, and a little^ krger : those^ ^ liird^r i! 
thi;oatar«i ranged in the form of a i^baplet!; flrotn tl 
lowtfr Kp* ia tbe breast The fcolour'eif bll the 
eiBmencesi 'wh^ the cameleon is at rent in a sha< 
place^ is'of a bluish gi^y, and tbe spacfe between 
of «t pale red and yelW. 

But ^Mn the animal is removed into the su 
then comes the wonderful part of its history, j 
first it appears to suffer no change of cdour^ i 
greyish spotsstill continuing the same : but the wh^ 
surface soo^ seems, to imbtbe the ra(yi§ of light ; ai 
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the siinple colouring of Uie body changes into a va- 
riety of beautiful hues. Wherever the light conies 
upon the bqdy^ it is of a tawny brown ; but tfafit 
part of the«kin on which the sun 4oes not sbine^ 
changes into several brighter colours; pale yellow^ 
or vivid crimson ; which form spots of the size of 
half one's finger : some of these descend from the 
fpine half way down the back ; and others appear 
on the sides^ arms^ and tail. When the sun has done 
shining^ the original grey colour returns by degree8> 
and covers all the body. Sometimes the animal 
becomes all over spotted with brovyn c^ots^ of a 
greenish cast. When it is wrapped up in a white linen 
cloth for two or three minutes^ the natural colour 
becomes much lighter ; but not quite white^ as some 
authors have pretended : however^ from hence it must 
not be concluded that the cameleon assumes the 
colour of the objects which it approach^ ; this is 
entirely an error^ and probfibly has taken its rise from 
the continual changes it appears to iindergo. 

Le Bruyn^ in his Voyage -to the Levant^ has given 
us a very ample description of the camelc^. During 
his stay at Smyrna^ he bought several ot this kind ; 
and^ to try how long they could live^ kept four of 
them in a cage, perxoitting them at times to run 
about the house. The fresh sea-breeze seemed to 
give them most spirits and vivacity ; they opened 
their mouths tp take it in : be never perceived that 
they eat any things except now ai^d then a fly^ which 
they took half an bpur to swallow: he observed 
their colour often to change^ three or four times suc- 
cessively^ without being able to find out any cause 
for such alterations ; their common colour he foand 
^ to be gprey, or rather a pale mouse colour ; but its 
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most frequent dbangM imre into a beautiful green^ 
spotted with yellow : sometifms the animal wasr 
marked all over with dark > brown, and this often 
changed into a lighter brown : some colours, how-' 
ever, it never assumed ; and, contrary to what was 
said above, he found red to be among the number. 

Though our traveller took the utmost care, he 
was unable to preserve any of them alive above five 
months ; and many of them died in four. When the 
cameleon changes place, and attempts to descend 
from an eminence, it moves with the utmost pre- 
caution, advancing one leg very deliberately before 
tile other, still securing itself by holding whatever it 
can grasp by the tail. It seldom opens the mouthy 
except for fresh air; and when that is supplied^, 
discovers its satisfaction by its motions, and the 
frequent changes of its colour. The tongue is 
sometimes darted out after its prey, which is flies ; 
and this is as long as the whole body. The eyes 
are remarkably little, though they stand out of the 
head : they have a single eye-lid, like a cap with a 
hole in the middle, through whi(:h the sight of the 
eye appears, which is of a shining brown ; and' 
round it there is a little circle of a gold colour ; but 
the most extraordinary part of their conformation 
is» that the animal often moves one eye, when the 
other is entirely at rest; nay, sometimes one eye 
will seem to look directly forward, while the other 
looks backward ; and one will look upward^ while 
the other re^rds the earth. ^ 

[* Dr. Wittman, during his stay in Egypt, had an opportunity 
of dissecting one of these animals. From the ipouth he drew a 
white tender siibstani^, between five and six 'inches long, and of 
the thicknessxff a goose-quill. Having an ipc^ieascid width at its 
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To this ckfls of U^eards we may refer the Dni^pc^^ 
ft most terrible animal^ bol mpe^ pfoh^bly jiot of 
Nature's formation. Of this death-dealilig cpeattnie 
dll people hate read ; and the most bwbarous eMin- 
trieSj to this day^ paint it to the imagination in ali 
its terrors^ and fear to meet it in every forest. It is 
not enough that Nature has furnished lihose countries 
with poisons of Tarious malignity ; with serpents 
forty feet long; with elephants, lions^ and tigers ; to 
make their situation really dangerous^ the capricious 
imagination is set, at work to call up new terrors ; 
and scarcely a savage is founds that does not talk of 
winged serpents of immoderate length, flying away 
with the camel or the rhinoceros^ or deatvoying 
(mankiiM} by a single glare. Happily, howj^ver, 
such ravagers are no where found to exist at 
present; and the whole race of dragons is dwindled 
down to ^he Flying Ltzardj a little harmless erea« 
ture^ that only preys upon ihse(^$, and even seems 
to embellish the. forest with its beauty. 


extremity, it ha4 somcwhtl tfa^ appemtnce of aniBTeit^d c<»e, 
and was filled with an extreimely viscid and tenacious whitish flmd. 
This description of tongue, or weapon as it may be more properly 
termed, nature has supplied to the animal to enable it to seize 
upon ifcs prey. They were obsenred to dart it forth suddenly^ to 
the distance of five or six incheS| and ia the same manner catch 
flies with an equal promptitude and certainty. The viscid and 
tenacioas quality of the fluid sufficiently explains ite use. By 
applying the point of a probe dipped'm it to the bodies of flies, 
they were detained some time. The pulpy substance of which 
the dart or tongue is composed j is projected forwards by a trian- 
gular cftrtitegfiious ring, to whicft ft is attached, and whfch is 
seated at the posterior part of the mouth. This cartilage is 
composed of rings iifee thetraehefe or windpipe. This animal 
had only one common retA.2 




The Flying Dragon. 
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Flying Lisardl of Java perdies yport ftait- 
treefl^ tactd' f<M^» upon flies^ nn% butferllie6/ and 
other tntaS'iMects. It is a very harni]e9s creature^ 
aad'doea no miscbref in any respect. Gentiljn his 
Vif^age round the Worlds aEBrms that he has seen 
these liiards at the island of Java^ in the East 
Indiea. He ol^erved they flew very swiftly from 
tree to tree; and having killed one^ he could not 
but admire the i^m, which was painted with several 
faeautiAil eoloars : it was a foot in lengthy and had 
four paws^ like (he conmion lizard ; hut its head 
was 8at^ and had a small hole in the middle ; (he 
wiiiigs were very thin, and resertiWed those ctf a 
flying-ftsh/ About the neck were a sort of wattles^ 
not finlike those of cocks, which gave it no dis- 
agreeable appearance. He intended to have pre- 
served it, in order to bring it into Europe ; but it 
W80 corrupted by the heat, before the close of the 
day : however, they hsMre since 1i>eea brought into 
England, and are now c<»nmon enough in the 
cabins of the curious.* 

The last animal of the lizard kind that I shall 
mention, is the Chalddian Lizard of Aldrovandus, 
very improperly called the Seps, by modern histo- 
rians. This animal seems to make the shade that 
separates the lizard from .the serpent race. It has 

U* Tbe fljdng dragmi i» an amnud in every reiipect resembliDg 
the lisards except that it is fticnished with a large expansile pto- 
cfts M each side iu body, like the wings of the flying stiwrri, 
covered with scales, and internally strengthened by ribs whidi 
eiUend to the end of the membrane. By this.it is enabled to skip 
from bough to bough and from tree to tree, in search of the insects 
which are its food. The throat is likewise furnished with a larga^ 
conic poach, reaemUing the crest on the throat of the guana.] 

Y 2 
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four. legs, like the lizard ; but so short^^ as to be 
utterly unserviceable in walking: it has a. long 
slender body, like the serpent; and it is said to 
have the serpent's malignity also. The fore legs 
are very near the head ; the hind legs, are placed 
far backward ; but before and behind they seem 
rather useless incumbrances^ than instruments 
serving to assist the animal in its motions^ or in 
providing for its subsistence. These animals are 
found above three feet long, and thick in propor- 
tion, with a large head and pointed snout. The 
whole body is covered with scales ; and the belly is 
white, mixed with blue. It has four crooked teeth ; 
as also a pointed tail, which, however, can inflict 
jio wound. Whether the teeth be similar to the 
viper's fangs, we are not told ; though Volateranua 
says, they are covered with a membrane; by 
which I am apt to think he means a venom-bag; 
which is found at the root of the teeth of all ser- 
pents that are poisonous. It is viviparous ; fifteen 
young ones having been taken alive out of its belly. 
Upon the whole, it appears to bdiar a strong affinity 
to the viper ; and, like that animal, its bite may be 
dangerous. 

[Besides the kinds already described, it may be 
proper to mention one :more, equally celebrated 
among the ancients for its supposed malignant 
qualities. This is the Basilisk, so dreadful to the 
imagination of our forefiathers, that its very aspect 
was considered to be fetal. Lucan, with the full 
licentious painting of a poet, has described this 
harmless lizard as a monster residing among the 
burning plains of Africa, whose glance struck terror 
wherever it was directed, and . obliged all others 
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of its poisonous associntes to keep a humble 
distance. 

Tht fiasiiisk^ ho^rever, is an inoffensive auima!^ a^ 
native of South America, residing- principally among 
trees, and feeding like many of its tribe on insects. 
It is imniediately distinguished from all the rest of 
its kind, by a long, conic cap-like protuberance on 
the top of its head, which points a little backwards ; 
and by a kind of fin, radiates like those of a fish, 
which extends from the shoulders down to the back 
and half way along the taiL This fin it can 
elevate or depress at pleasure, and rtiay probably 
be serviceable in its progression from one branch 
of a tree to another. It is about a foot and a half, 
of grieat agility, and is said to be able occasionally 
to swim with perfect ease,] 


CHAP. VIII, 

Of Serpents in general. 

?T 'E now come to a tribe that not only their 
deformity, their venom, their ready malignity, but 
also our prejudices, and our very religion, have 
taugiit us to detest. The serpent has from the 
beginning been the enemy of man ; and it has 
hitherto continued to terrify and annoy him, not- 
withstanding all the arts which have been practised 
to destroy it. Formidable in itself, it deters the 
invader from the pursuit; and from its figure 
capable of finding shelter in a little space, it is not 
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easily discovered bj thote who would venture to 
try the encounter. Thus possessed at once of 
potent arms and inaccessible or seciKre retreat^^" it 
baflSes all the arts of ttian^ though nevefr so ^»me^y 
bent upon its destruction. 

For this reason^ ther6 is scarcely a country in the 
world tlmt does net still give birth to this poisownra 
broody that seem formed to qudl hamkn pride^ and 
repress the boasts^ of security; Mankind have 
driven the lion^ the tiger^ and the wolf from their 
vicinity ; but the snake and the viper still defy their 
power^ and frequently punish their insolence. 

Their numbers^ however^ are thtiindd by human 
assiduity ; and it is possible some of the kinds are 
wholly destroy^. In none of the countries of 
Europe are they sufficiently numerous to be truly 
terrible ; the philosopher can meditate in the fields 
without danger, and the lover seek the grove without 
fearing any wounds but those of metaphor. The 
various malignity that has been ascribed to European 
serpents of old, is how utterly unknown ; there are 
not above three or four kinds that are dangerous^ 
and their poisoHi operates in all in the same manner. 
A burning pain in the part, easily removeable by 
timely applications, is the worst eflFed that we 
experience from the bite of the most vebomoua 
serpents of Europe. The drowsy death, th€i start- 
ing of the blood from every pore, the insatiable and 
burning thhst, the melting down the solid mast of 
the whole form into one heap of putrefaction, these 
are horrors with which we are entirely unacquainted. 

But tbonf h we have thu6 reduced these dangers^ 
having been incapable of wholly removing them, ia 
Other parts of the world they still rage with aU Aeir 
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uneient malignity. Nature seenui to have placed 
them as centinels to deter mankind from spreading 
too widely^ Bx^d from seeking new abodes till they 
have thoroughly cultivated those at home. In the 
warm countries that lie within the bropic^ as well as 
in the cold regioos pf tb^ norths where the inhabi-* 
tants are few^ the laerpents propagate in equal pro- 
portion. But of all co\intrjb^ tfao«e regions have 
them in the greatest abu.adatnce wheire tiie fields are 
unpeopled and fertile^, and where the climate sup-* 
plies warmth and humidity. All along the swampy 
banks of the river Niger or Oroonoko^ where the 
sun is hot^ the forests thick, and the men but few^ 
the serpents ding among the branches of the trees 
in infinite numbers^, and carry on an unceasing wiir 
against all other animals in their vicinity . Trayell|ftrs 
have assured us that they have often seen large snakes 
twining round the trunk ofa tall tree^ encompassing 
it like a wreath^ and thus rising and descending at 
pleasure. In these countries, therefore^ the serpent 
is too formidable to become an object of cnrioaty^ 
for it excites much more violent sensations. 

We are not, therefore, to r^ect as wholly fiadinlow 
the accounts left us by the ancients of the terriUe 
devastation« committed by a single serpent. It is 
probable, in early times, when the arts were little 
known, and mankind were but thinly scattered ovet 
the earthy that serpents, continuing undistorbed poi^ 
sesaors of the forest, grew to an amazing magnitude ; ^ 
and every other tribe of animals fell before them. 
It then might have happened, that serpents reigned 
the tyrants of a district for centuries together. To 
anioiafe of this kind, grown by time and rapacity to 
a hundred or a hundred and fifty feet in length, the 
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lion> the tiger, and even the elephant itself, were 
but feebly opponents. The dreadful monster spread 
desolation round him ; every creature that had life 
was devoured, or fled to a distance. That horrible 
ftetor which even the commonest and the most harm- 
less snakes are still found to difi'use, might, in these 
larger ones, become too powerful for any living being 
to withstand ; and while they preyed without dis- 
tinction, they might thus also have poisoned the 
atmosphere around them. In this manner, having 
for ages lived in the hidden and unpeopled forests, 
and finding, as their appetites were more powerful, 
the quantity of their prey decreasing, it is possible 
they might venture boldly from their retreats, into 
the more cultivated parts of the country, and carry 
consternation among mankind, as they had before 
desolation among the lower ranks of Nature. We 
have many histories of antiquity, presenting us such 
a picture; and exhibiting a whole nation sinking 
under the ravages of a single serpent. At that time 
man had not. learned the art of uniting the efforts 
of many,, to effect one great purpose. Opposing 
multitudes only added new victims to the general 
calamity, and increased mutual embarrassment and 
terror. The animal was therefore to be singly op- 
posed by him who had the greatest strength, the 
best armour, and the most undaunted courage. In 
such an encounter hundreds must have fallen ; till 
one, more lucky than the rest, by a fortunate blow, 
or by taking the monster in its torpid interval, and 
surcharged with spoil, might kill, and thus rid his 
country of the destroyer. Such was the original 
occupation of heroes; and those who first obtained 
that nami^, from their destroying the ravagers of 
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ibe earth, gained it much more deservedly than 
their SHCoessors/ who acquired their reputation only 
for their skill in destroying each other. But as we 
descend into more enlightened antiquity^ we .find 
these animals less formidable^ as being attacked in a 
more successful manner. We are told^ that while 
Regulus led his army along. the banks of the river 
Bagrada in Africa^ an ehormous serpent disputed 
his passage over. We are aissored by Pliny^ who 
says- that he himself saw the skfn^ that it was a 
hundred and twenty feet long, and that it had der- 
stroyed many of the army. At last, however, the 
battering engines were brought out against it ; and 
these assailing it at a distance, it was soon destroyed. 
Its spoils were carried to Rome, and the general 
was decreed an ovation for his success. There are, 
perhaps, fewfacts better ascertained in history than 
this : an ovation was a remarkable honour ; and 
was given only for Some signal exploit, that did 
not deserve a triumph : no histc^rian -would offer to 
invent that part of the story at least, without being 
subject to the most shameful detection. The skin 
was kept for several years after in the capitol; and 
Pliny says, he saw it there : now, though Pliny was 
a credulous writer^ he was by no means a fahe 
one ; and whatever he says he has seen, we may very 
safely rely on. At present, indeed, such ravages 
from serpents are scarce seen in any part of the 
world; not but that in Africa and America, sbme 
of them are powerful enough to brave the assaults 
of men to this day. 

But happily for us, we are placed at such a 
distance, as to take a view of this tribe, without 
fearing for our safety ; we can survey their ito- 
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potent malignity with the same delight with whidi 
the poet describes the t^rors of a dead monster. 

Nequeant expleri corda tuendo 
TerriUles oculos villosaqwe seiis pectore* 

To us their slender form^ their undulating motion^ 
their vivid colouring, their horrid stench^ their 
forky tongue, and their envenomed fangs^ are 
totally harmless; and in this country their uses 
even serve to tounterbalance the mischief they 
sometimes occasion. 

If we take a survey of serpents in general, they 
have marks by which they are distinguished from 
all the rest of animated nature. They have the 
length and the suppleness of the eel, but want fins 
to swim with ; they have the scaly covering aAd 
poitited tatt of the lizard, but they want legs to walk 
with ; they have the crawling motion of the worm, 
but, unlike that animal, they have lungs to breathe 
with t like all the reptile kind, they are resentful 
when offended ; and Nature has supplied them 
with terrible arms to revenge every injury. 

Though they are possessed of very different de- 
^ees of malignity, yet they are all formidable to 
man, and have a strong simitttude oi form to each 
ether ; and it will be proper to mark the general 
characters before we descend to particulars. With 
respect to their conformation, all serpents have a 
very wide mouthy in proportion to the size of the 
head ; and, what is very extraordinary, they can gape 
and swallow the head of another amumd which is 
three times as big as their own. 1 have seen a toad 
taken out of the belly of a snake, at Lord Spencer^^, 
near London, the body of which was thrice the 
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diameter of the animal that swallowed it. However, 
it 18 no way surprising that the skin of the snake 
shouid stretch to receive so large a morsel; the 
wonder seems how the jaws could take it in. To 
explain this, it must be observed that the jaws of this 
animal do not open as ours, in the manner of a pair 
of binges, where bones are applied to bones, and play 
upon one another ; on the contrary, the serpent's 
Jaws are^ held together at the roots by a stretching 
mttscalar skin ; by which me«is tbey open as widely 
as the animal chooses to stretch them,. and adnik of 
a prey much thicker than the snake's own- body. 
The throat, like stretching leather, dilates to admit 
the morsd ; the stomach receives it in part ; atid 
the rest remains in the gullet, till putrefaction and 
the juices of the serpent's body unite to dissolve it 

As to the teeth, I wiU talk more of them whf^n I 
come to treat of the viper's poison :,. it wiH* be suf- 
ficient here to observe, that some serpeota faave fangi, 
or canine teeth, and others are without tbeia. The 
teeth in all are crooked and hollow; and, b[^ a 
peculiar contrivance, are capaUe of htmg erected 
or depressed at pleasure. r 

The eyes of all serpents are small^ if oomp^red 
to the length of the body ; and thovgh idiffei^ciMly 
coloured in different kinds, yet fhe apiMaraoMf of 
all is malign and heavy: and from their fcniM^n 
qualtties, they strike the imaginatioa with the idea 
of a creature meditating mischief. In .soinc^^ the 
upper eye*lid is wanting, and the serpent winks 
only with that below ; in others, theoanknal has a 
nictitating membrane or skin, resembling that wiidx 
is found in birds, which keeps the eye «kan> and 
preserves the sight. The substance of the eye in 
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all is hard and horny ; the crystalline humour 
occupying a great part of the globe. 

The holes for bearing are very visible in all : but 
there are no conduits for smelling; though it is 
probable that some of them enjoy that sense in 
tolerable perfection. 

The tongue in all these animals is long and 
forky. It is composed of two long fleshy sub- 
stances^ vi^hich terminate in sharp points and are, 
very pliable. At the root it is connected very 
strongly to the neck by two tendons, that give it a 
variety of play. Some of the viper kind have tongues 
a fifth part of the length of their bodies; they are 
continually darting them out, but they are entirely 
harmless, and only terrify those who are ignorant 
of the real situation of their poison. 

If from the jaws we go on to the gullet, we shall 
find it very wide for the animal's size, and capable 
of being distended to a great degree : at the bottom 
of this lies the stomach, which is not so capacious, 
and receives only a part of the prey^ while the rest 
continues in the gullet for digestion. When the 
substance in the stomach is dissolved into chyle, it 
passes into the intestines, and from thence goes to 
nourishment^ or to be excluded by the vent. 

Like most other animals^ serpents are flirnisfaed 
with luhgs^ which I suppose are serviceable in 
breathing, though we cannot perceive the manner 
in which this operation is performed ; for though 
serpents are often seen apparently to draw in their 
breathy yet we cannot find the smallest signs of 
their ever respiring it again. Their lungs however 
are long and large, and doubtless are necessary to 
promote their languid circulation. The heart is 
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formed as in the tortoise, the frog, and the lizard 
kinds, so as to work without the assistance of the 
lungs. It is single^ the greatest part of the blood 
flowing from the great vein to the great artery by 
the shortest course. By this contrivance of Nature 
we easily gather two consequences ; that snakes 
are amphibious^ being equally capable of living on 
land and in the water; and, that also they are 
torpid in winter, like the bat, the lizard^ and other 
animals formed in the same manner. 

The vent in these animals serves for the emission 
of the urine and the faeces, and for the purposes of 
generation. The instrument of generation in the 
male is double, being forked like the tongue ; the 
ovaries in the female are double also ; and the 
aperture is very large, in order to receive the 
double instrument of the male. They copulate in 
their retreats ; and it is said by the ancients, that 
in this situation they appear like one serpent with 
two heads ; but how far this remark is founded in 
truths I do not find any of the moderns that can 
resolve me. 

As the body of this animal is long, slender, and 
capable of bending in every direction, the number 
of joints in the back-bone are numerous beyond 
what one would imagine. In the generality of 
quadrupeds, they amount to not above thirty or 
forty: in the serpent kind they amount to a 
hundred and forty-five from the head to the vent^ 
and twenty-five more from that to the tail.^ The 
number of these joints must give the back-bone a 
surprising degree of pliancy ; but this is still in- 

* Vide Chardt. Anatom. 
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«r€» hocked nrto tlie other. In itoiif4ind <)iiaiiiiip6cEs^ 
tii6 flat mir£ac«i of the bones ar6 - kiid )ati€i against 
die otber^ and bovnd tight by sine^fisl ; I'hkt itt ser- 
pents the bones play one witkin tiie other^i^UkbiiBatt 
uidsddiet, seitbtit dMy ba^'e full tnoCiron ti{)oa eadh 
othw in every dkectbn.^ Tbna i£; » ntan w6ra4o 
form a machine composed ofi so niaiiy jbtnte. ^ts jnre 
found in the back ci a aetpent^i be would. find it no 
easy matter to give it snch streo<gtb<and ^imcif at 
the same time. Tbe* chain of. a : watch > is bat a 
bungling piece of workisanshtp ia eompariaoa. ' 

Though the number of joints in tt^ bwkrboiie is 
greats yet that of the ribs is still gteatec; fbr^ firom 
the head to the Tent, there are two ribs ta efevy 
joint, which makes Uieir nomber two b^ndred and 
ninety in ail. These ribs are furnished with masctes, 
four in nnmber ; which being inserted into thebead^ 
run idong to the eiid of the tail, and gix^ the animal 
great strength and agility in aH its motions. 

The skin also contribates to its motions, being 
composed of a number of scales^ united to each 
otli^r by It transparent membrane, which grows 
harder as it grows older, nnttl the animal change^ 
which is generally done twice a year. This cover 
tben bursts near the head, and the serpent cueeps 
from it, by an. undulat(H'y motion^ in a new skill', 
much more vivid than the former. If tfafe old sleegh 
be then viewed, every scak will be distinctly sesn^ 
like a piece of net-work, and vnll be found greadtet 
where the part of the body they covered was faerg^t. 

There is much geooietrical neatness in the dia- 

* Derlism, p. 396. 
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poaal of the serpent's scales^ for assisting the animftl's 
sinuous motion. As the edges of the foremost scales 
lie over the ends of their following scales^ so those 
edges^ when the scales are erected^ which the 
animal has a power of doing in a small degree, 
catch in the ground^ Kke the nails in the wheel of a 
i^ariot^ and so promote and facilitate the animars 
progressive motion. The erecting these scales is 
by means of a multitude of distinct muscles^ with 
which each is supplied, and one end of which is 
tacked each to the middle of the foregoing. 

In some of the serpent kind there is the exacted 
symmetry in these scales ; in others they are dis- 
posed more irregularly. In some there are larger 
scales on the belly^ and often answering to the 
number of ribs ; in others, however^ the animal is 
without them. Upon this slight difference, Lin- 
nseus has founded his distinctions of the various 
classes of the serpent tribe. Human curiosity, 
however, and even human interest, seem to plead 
for a very different method of distribution. It is 
not the number of scales on a formidable animal's 
belly, nor their magnitude or variety, that any way 
excite our concern. The first question that every 
man will naturally ask, when he hears of a snake, 
is, whether it be large ; the second, whdiier it be 
venomous ? In other words, the strongest lines in 
the animal's history are those that first excite our 
atteaftion ; and these it is every historian's business 
to display. 

When we come to compare serpents witb each 
other^ the first great distinction appears in their 
sire ; no other tribe of animals differiug so widdy 
in this particular. What, for instance, can be sa 


remtftely separated ai tii^' OreM Bib(^a<<ff SNtH- 
nam^ that g^l^ows to tWrty-«ik feet lohg'f MmniwMfe 
Littk Sei^ent at the Oape of 'OinDd H6p«f a«i4 ft^ 
north of the river Senegal, that is ^oiiikfil^l^thtee 
indies, and coders whole* sandy <le§ertt^Willi it^ 
mukHii Asa ! Thi^ tribe of ^ninmlk,- lik6 that ^tf 
fifhei; teems to have ho^ lifmihds '^yft to*^ tiiiefr 
growth : their bones are iW; a great itieasure ekrti- 
laginous; and they are const^cjuently' eapabid of 
great extension ; the older, therefore, ^ sei^^t 
becomes, the larger it grows ; and all th^y aeeih to 
live to a great age, they arrive at an -enoraia^s mte. 
Legnat assures us that he sawoWe io -Ja^a, tiiat 
was fifty feet long. CaHi inetitiioiis^ their <^p<imng 
to above 'forty feet ; and we hav6 ^^cKVUie^^R' ^f 
one'4ti tlieJMaeeum, that measuresthifrty'^^^^ Mm. 
Wentlvidrtii, wito had larg^ conceits a ttt^Hke JSe^- 
bice^n Attiertea^ assures me, that, Yii^lll^^><9au!ltry, 
they grow to an enormous lengths: '•Jfe '^4>n# day 
sent oat a soldier^ with an Indian, ^ •'to ftifi wild 
fowl for the table ; and they aeeordirigly went «ooie 
miles from the. fort: in pursuing their game/ the 
Indian, who generally marchM befoire, begianing 
to tire, w^t to rest himsdf upon the fellentratt: 
of a tree,' aS' -he ^««pposed it to be; btrt when- he 
was just going to sit down, the enormous ni^msMr 
began to move, and the poor »ivage; ]^e#ceif^ 
that he had approached a Li boy a, th^ greatest 'qf 
all the serpent kind, dropped down in an ^ony. 
The soldier, who perceived at some distance "^rtnt 
bad happened, levelled at the serpen^t's head, awd, 
by a lucky aim, shot it dead : however, be eontinaed 
his fire until he was assured that the animaKwM 
killed ; and then going up to rescue his c<>tnpanioQj 
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WW VM wBoi VGpMBMM wf Mi fliMi nc^ 6i .his 
flriMUHMat> foniid Um dMd lUiewiie^ being kjHed 
hy the fi%iit Upon bis return ta the fert^ and 
tiHiiifiitet bad ba{ipened^ Mr. Wentwortb ordered 
tbe MMBal tabe Imwglrt ap^ wheo it wa« meaaariBd 
aod feiwd to be tburty^six feet Ipag. He had the 
ffkm staffed Md thf» seat to Europe^ af a present 
to the Prmce ^f Otange^ ia whose odiinet it is now 
(D be seen at the Hega# ; Imt the skin has shranki 
by drjfbing^ tln^ or three feet. 

In the Bsat la&es (bey grcm abo to an enormous 
siae ; ^rttcidaiiy in the Isbnd of Java^ where^ we 
affe aMwed^ that onoiof them wiH destroy and devour 
a baffido. In a Idtei!^ printed in the German Ephe- 
Bierides^ we bavls an accoiMit of a combat between 
an ettonnoiis serpent and a bafialo^ by a per^o, 
wiM aarares as that he was himMlf a spectMinr. 
The serpeat had ftar some tkie been waiting near 
tlie brink ^a pool^ in e^qpeetation of its prey ; when 
a baftb was lbs fost that offered. Having darted 
wpen the affrighted animal; it instantly began to wrap 
it roand with its vola»iaous twistings ; and at every 
twist the bones <tf the bnffisilo were heard to orack 
alsaost as load as the report of a cannon. It waa 
ia lain that the poor animal straggled and bellowed ; 
lis eMrmods enemy entwined it too closely to get 
free ; till at lengthy all its bones bdng mashed to 
l^eees, like those of a malefactor on the wbeeL and 
the whole body redikcied to one uniform mass^ tbe 
serpent untwined its folds to swallow its prey at 
Inwre. To pre^e fpr this^ ubd in order to make 
the body dip down the throat mpce gjiibly, it was 
9een to lick the whole, body over« and tbu^ cov«r it 
vilb its lattcas^ . Jt;then b^n U^ Hyyo}]ovf M at that 
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eiid1iMt<(AbkM4eiM)viiiita^ whilH i«k kngte of 
body war dibMd (^iraositeUt^pfdj^i^^^lbia took 
in'^ut oilc6f<il mbrfiiftl-titttt' wa9'^«^' tfihteiitaifwii 
thidcfiefii. Wte we afisnrdd byttmwal^.JthHti^efa 
ftnimolft are oftea' fdmid wMiUhaobMl^f ^jteg^iin 
their gullety while the horns^ which they atttmabib 
to fii^Vdw, k€f«p atidikig «tftittti(liMtf.'fiidatktu ./ 

Birt it ib happy ^ «M«kitld'<kattb|&ttpa(dtyl«irf 
thei^ Mghtfal tfMtttMiiid 4iftttii^dieit< puftMnntottt;; 
for whenever aay of Hbtt ierpmt kkid^Havefgoiged 
thetiiselv^in this manner; ^enev^er ttaek^'^ify is 
iseen ' particiilavly dfrtetfded wtthlaod; tiiay A&n 
becortie torpid; and may be approached / aq d d»« 
8troyed>w4tb safety. ' PMient of'faangto'to^a otr- 
priavng' degree^ -^vithaiievar tiiey Mize/4ind itmBOam 
their prey^ they seem^ like sofMted * ^lattMSi^ 
unwieldy; stupid; helplen^ atid tleepj: 4b^*Bt that 
time >eek MmeretvMt/ where thejr magn tek >ftHr 
aeyeial dayi) togettmr; and' divert uthelr meal k^ 
safety : the Sroallese effinrd at^thaA time it capaUe of 
destroying them ; ^ey om > sdMoly jnafce may 
tesistante: and tteey aieeeqsndiyrttaqiMiMiBd Sat 
flight or* dppoHitibn : Ihatis thiaf happy oppsMtlttaily 
6f attackitt^ them -with siteeesi ;^ at thai tHDe^tlie 
naked Indian hms^lf ^doea not fear to • asiatt titmm^ 
But it is otherwi^ when this sleqiy intenrBlr ef 
digestioti is over r they then issue, with fiMotehad 
appetites, firom^ their retrei^, and witfatacscnnmlBted 
terrors; while every awimal of tbe:i3reit€iiM bdfaae 
them. I ^ 

CarR describes ' the i^ng Swpnt of Cbn^^ 
making its tracks thlrongh the tall gvassy like mosrcas 
in a snnitUlBr'd day.' He eoidd-M« witlioat'tem 
behold whole linte of grass lying lev^eiid wider 
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ihkli 9ntttjn«ipidfty>riiotiI>tt found a^proper si 
frofuctita4f]»gi itoi'9»ey<r thene 'it continued i 
tti ifBtieOt eupkctetionj ^and would hatre jrei 
iirivaaiis»to|pelte disturb 

OtbM Mmatufes hav^e a ehoioe ia their prov 
Imtittie Yifrfxait iadi«:riinijaBate}y preys upoi 
tba^boffiri^ the 4iger^ tand thega^elle.. One* 
flnpkithat 4He poroopiae'i ^Ib might ha. gufi 
to 'prnfect iti; t>ut whatever has life mrvm t 
peai»e thie hiniger of these devouring creat 
porctipifles^ wilh all their <quiU9^ have frequ 
haan fotiid in their ^toiMchs^. when killed 
epi^liedS imy^ tt^y most frequently are see 
dtrvoiiD each .other. 

' A life 06 savage hostility in the fofest^ offens U 
iRiaghiatioa :oiie ai the most treoic ndou^ picture 
Natwe.' lu those burniog countries whera the 
dries up every hroak^for hmfdreds' of 1 piles rov 
wfaien f^bat ted da» appearance of a |^eat rive 
Ibe mmy^aeason^ bMooies^ in siiromer^ one dr< 
1|«i'u( s^qd ; iii fhoife countries^ I say^ a lake 
is^meveA dry^ or a brook that is perennial, is c 
8fdamd:liy;^ every animal as 4he greatest convenie 
of natttfitjf ^J^B- to ioodj the luxuriant landsc 
faippKcaHbM in sufficient abundance : it is thew 
of mnter that 0II .'anipoiaJs sendeavour . to remo^ 
aud^y invmkrdlypcirohed by 4he heatofjthe clims 
traverse whole deserts to find out a spring. Wl 
tbey hav^> diaeofeil^d this^ poy dangers can de 
them^ ironl latteiaj^ting to slake^ their thirst Tl 
the alsi||^0urbo<Ml ipf; a, i%f alet^ in the heart of t 
t«^nfc*4,wntllientp.->|jen^^ where 
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the hostile trib« of naljire df^w Of^ for.ttte ^ng^ge? 
meat. Oh t^e bask* of this ^UI^ ?nyi^ spot^ 
thotiBandB of ariimab of varioDs Vi"^ are seen 
veDiuring to qiiench their thtrsCpr preparin|^ ty 
eeize their prey.. Tlie elephaOt« are Hrceivfd in a 
long line, marching fjrom the i»s)ia parts' of the 
forest ; the bafTsloes are there, dejifii^ding upon 
nomberH for security ; the gaj^II^ l^ll^'PS ^^'^f 
upon their swiftness ; the.liQn a^^, tiger ^vvait^g 4 
proper opportnbity to seize ; but f^^IeQv fhe larger 
serpents are apoa guard there,. anfV defend the 
accesses of the lake.' Not. ah hour'passe^ without 
some dreadful comhat ; hot the i|erpent^ defended 
by its scales, and oalurally capaMe of i^stainiag a 
multitude of wounds, is^ of all |oih«n..the ipost 
formidahle. 'It is the moat wakeful ako; fpt^the 
whole tfib^ sleep yith their .eyes opep,' and are 
conBequen^jy for ey,^ u^q the i^atcb :' ,W!t|iatj tiJI 
their ffi^uly is satisoei^ (ev^^bther animab will 
Teatftrfe to appro'aiph iKeiif 8latj,bii. ' _ ' '.'"'" ^ 
"But tlfoulft these' animals'^re^ of sifp^ers,^^^^ 
most yorifcioljs; aBd.ffioiigh' the' n ' " ' h ihey. 
sw»i!oft',-ft^tKout"c.hewiar,''i8 great tt ^.iy 

other cr^We, >ither iv ^hl; oi-^ .\ivhale 

itself not excepted, ^can'Mleyoi^rj jupMils 

upon earth'ran' b^aV ail^9tinericej;s'o long^s they! A, 
slifigiie m^,'wilh many ctf the snake kind, If^i^s to 
be the adventure of a season ; it is an pce^jrreiice 
of which thty have been for weeksj nay , sometimes 
for months, in. patient Expectation. When they. 
have seized their prey, their indastiy for several 
weeks is entirely discontinued; the fortunate 
capture of. an hour often satisfies them for the 
remainingpferiod of their annual activity. Ajs their 
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atiitttaui, atil^asjit circatate^^'^^sro^ tliroygb their 

eBtiori^are^but feeble. 

n^Jume.pamy in lb€ 

. aiid i mrt ig .otleci 

B.**j t^ ^iB mariiiej- it 

ropdrtiqii a^ the 'part 

we istakeniD. ""It is 

liottherwor^uju tms, te'dfous operation is entirely 

pcHormed, tljat die'sertjentr^ne^s its appetite and 

Hs activity.' Bui 8hom'aaqV(KSii<j[ent prevent it from 

issuing once more froFp'ii^ celt, it^stjllr caii ppntinue 

to bear 'fe)nSali.' Ww^elts, hiopthfl,, pay/fQr years 

together. Tipers are often Itepl jn'bdxes'forsix or 

eight trionthsj witlipwt any food, whatever ; and there 

are little 'serpents someUQjes sent over tO; E^urope, 

from'C'i^i^^ Cairo, the name of which I hav^e not 

been able to learri, that. live for levenilj^ears in 

glasses, a'nci 'never eat at aTI^ iipr even stajn the glass 

with their excrements! Thus 'th^ serpent tribe 

unite in ' themselves (wo very opposite qualities; 

wonderful abstinence, andyet incredible. rapacity. 

If, leaying'the consider»ioa of their Appetites^ 
we' cbnie' to compare' serpents as to their voices, 
spmeareibund sileat,soihe harea peculiar cry ; bet 
Iii8ginjg;'i8 ifaejso^nd which they most |Con)iqi.only 
Bend ^fib'^'eiioer as' a' C9II to their kind, or. as a 
direait 'f b iheir enem'ies. .^, til. fiheconptnesf where 
they alKiiipd', they are Jgeq^^y siienf^ in the 
ibiddle St ifie day, when ihej; are ob^ged to retire 
frotn the 'lieEit ot the climate.; 'but as the cool of 
the ' evening approaches^ they are then heard 
issuing from their cells, with continued hissings;, 
and 8i|ch is ihe variety of their notes, tbat som^ 
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]^v6 assured me^they vcfry 'toUt«%i^^^^ 
music of m Etigllsh grove. Tttte'ftbttte %rtA ha^ 
credit: at 4ny rate, such not«, liowfei^r J|^lea?iillifg, 
can give but very little dcHgbt; Wte?A %^'%^*«o 
mind the malignity of the minstrel. If ce^tiS^lsii^ 
indeed, as they answer the animaPfe oltii eti^sfons^ 
they will be foiliid well adapted tc^ ift hatrtrti;«iSd 
fully answering the purposes of^'tferrifyin^ ^fidR^ns 
would venture to offend it. • '^<' ^ 

With respect to motion, some serpents] |)firttek- 
larly. those of the viper kind, move'^k^vly, wMe 
others, such as the Ammodytes, tfart li^ith amajiing 
swiftness. The hiotion in alli^slndfof; tot the 
strength of body in some gives a V^y tfiSerent 
appearance. The viper,' that is but a slow, fttSJle- 
bodied animal, makes way in a heavy undulatiifig 
manner; advancing its head, then dtawing Op its 
tail behind, and bending the body into a bow; 
theii frdm the spot wber6 the head and tail were 
united, ^vancing the head forward as before. Th% 
which is the tnotion of .all serpents, is very diflTerent 
from that of the earth^wbrm, or the naked snail. 
The serpent, as was said above, has! a back-bOne, 
with numerous joints ; and this bone the animal has 
a power of bending in every direction, but withoat 
befing^ble to j^iorteh or lengthen it at plmsbre. 
The earth-worm, on the other baud, has no biick- 
bone ; but its body is composed of rings, whicb, like 
a barber's puff, it can lengthen or ffborten ais-it finds 
neciessary. The earth-worm, therefore, inordier to 
move forward, lengthens the body; then; by the 
fore-part clings to the ground, where it has reached^ 
ftnd then* dontracts and bririgg up its rear: linea 
Yfh^n tb^ body is tbos shoirteoed^ the fore-p^rt is 


b«94f^f4t .M^a«i wki ^Bfid tjiiU i&.the principal 

w .I^b^w IjanteDf^^b^ motioa,ia theo^iper, as most 
^^MBily. 1^8001:9^4 j iitot. Mwr^f dee fmny serpfiats thai 
.da^ .wth,fl^i4ibMi9gp^w^e8»^ that, thejr ap^kar 
fsthte to leap than cra^yL it is. miMBt.pr4bablev 
jbow^v^r, tf^.ju^..^^e»Et .fcau dart aipati ^evaa 
.giQandi^;Mhi(r/rthanscU« awii length. at QAe.^RnrCL 
Qut £^a^.j|i#ad^ oitiy JncDBiaae ; tbtL^foirce of their 
ape04, wl)ia)i4a ioinatiiOeB ioaod i0;&taL :We are 
.tolidr.by ^onie^ th^ibejr^will^.da^ ta n tery^grtalt 
4irtafi9C9 ; vbyiit thia fu^i iaqniKicsi^ ^ve nj^vcr betift 
«U«,tQ..^carts^iiv.< Thj^Jnaanar tif.proj^ccssjoa in 
tiie-ifwiftest aerpieiitiaf^.iinovr^Jiivhith is tn?;Jaculna, 
ia by iastantiy fpjUiDg^itae^.japoa i^ t^il^i^nd dartinf 
fe^wa Ulenee to. ite QiU j^i^q^t ; ...ihq^hcaffrytng titpe 
toii as.4iQii:k.afl( li,sj^i|g:t9^^ })i^; ..apUws ^^ 
darting^ again ; awi^by, %a^;in^$.;pr4)Cf^i]ig wil^ 
estiienia rapidityt witt»Al|.€ifiv,;giiillj^ t^e^rctuiKt; 
Indeed, if we.qaniidp^ tM Jbeqgtb and tbd J«<eaji;naM 
of tbebaidL-bimeinHEiU.thes&aii^ali;; ..if vre raglird 
the make, of, th(^r utrtebciipi ;ia whi^h m^ ^all fiad 
4he. jilnctnr^ all £(ira»ed.io^iK?;plagri itiid luaaj^ >to 
fpM9 power^ ife.caimot.be of apiniQnttia(>tbey bi^e 
a. fttcuU^ of apiingiitg .&om the (|^iroiii|di« m they 
entirely want a fulermn,, if I majj^ §^ e9;pr€8» it^ 
from, whence to take their isjiviiig ; . tbes^M^bole body 
hemg coiopofted df unrapportod .itaaaolcfGi and. jomie 
that are yielding. It niuat be cpnfessed^ that they 
dart down from tir$^ vyP9R .^bj^r prey ; but their 


8Mr aiAf^WfAHMrareBTHT 

Though aU serpents *9imva0ittl]tf^ 

deBtitalteiofiifitaf 0i!:g^. ^MteitiiatiiU^^i^MQri^ 

ittterQBli«triictem^ JMt idMldkedrialKfvi^iiiiteiBM Jiwy 

capable Iheif .UMd^Sivofi^ifoQhtiftg fifeih^^tttofiri 
aa *&eel^ w ia the firag^ o«:ihe taitoi^ad^dVWy .aaa^^ 
boif^er^ anduite to Hratfl9licfraik>tvait«i qaigigiofarr 
uitiB aiiF ettictaal ibma^ildiAlmjii^hfi^ 
gveatfflt jetpoate alte mMts^mxmiky ,^nad aavfiMfh/ 
ww^^mttief ahMBtag-'^il wl thsaft £^nri|a<eta^9<; ' 
tt^An^MfitiMtiiipf^ in anoh fdace^ Ja&^fptt^fMtr? 

pot a secpAjh^rjiitiidaillii^gl^^ 

d9y%«T;tetfiifHieli{oit#9^nltflplfilftd ,it>U9a4 

e«er.,3Ri9c|^^ lav^rte of f«ih«4rH i^niimd^odii)^ 

forKii^ofddrto si^fMAHli^aiilvni^iip^ nnakipwi 
ligtrterAlaikllmf faQdii8|»lb<r(c ^^ i$>bligtclM JaciiMfe 
t^ir fittKfaea In a iieiy ^ortifiiiaal. taanmeiS^ On tcAr^F 
thQir;Wiii(iiDga ar^pi^(ieBilicuklir la;tbet;<iidacihi m>. 
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wave it to the rij^t and leflq[vtp^f|H^|^4oiA 

tfB^ itettlfo8«riM)4UtoiiJWMM ^{)0i»^« j trid 
UMib luiiniiili^iiP(mifriilMi<)i»i^ 
Tt§et]i§i>fikxii^ ||i0^ati|^r^«iBii«ii^ri: > It i 

vedooMCtep ttvto '^tedtft 1 ofiliiiAYe id this- partic 
tM£ the#itttl«4i^e£«iibtb«?iJfiei^(iMM«> iw 
idfMlvM :^nuD^,^^'«reJ4ii»U, 9liiat^it«(|S!aie0« 
CMagttftoft^ilacihii fitHtiIifdi«8;<!<fH»«lar» «biite 
iMkloai is^0Mts, «dioftM» •> ^T({fmM)I||tii| 
agrewMe, UnR flftlr «irci*iaa(tell>attt^isoaglMfll 
afit^'te^'iifii >tlfe'nitM!Mp< plihsing^' pmfiflNK .» 

.^Bw«fe^ihii^#«P(>^i^^ alCI)>^ <hii>lliii3i(lMr; '"i 
. t90flM^Mr^t» IttiiilfoftnlirtlfBtpijfWiftfritlilie 
ti^'f^f^>ito^hrb^^kmkkgg»9^k^hf^ But 
Iff Ihe heat «f^awit(«ilbMl0n'3«i Ha&AtistdimtB 

thttM^^udimalck piMa(»oAiii^fMi«(^i«dH«; taitf 

vl»^r|«tiecit diffMiHee-iti the' itibH^ OMftimaK 
vdridi:Make8 ittcib« tmri9ty(»«be^fhuMi^fieCt» 
ittg:'ferttf. Birt tUst ib not ^tkte «t«& : thtM^afa 
aM BifMrtMily alilB^^-in whattfi/inniiM^ 
d4c« tllMv»yolng^ ditd dleoifeH%>tt»tlMlr\i]V{6i 
fi»fti;iil%i<&il!teitaiBligiit>Jlliiiif|!tii«n«l i(fectiuifiiil 
The only difference is, that the viper hatcb^ 
Itggft and brings tlnm'to^iiiiiiiiiii^wi|thin her bo 
the snake is more premature in her productv 


iitid.iK»ii ti?r^8IK9jii«f# the M^htb mm^iumh^kttt 

the yomig ones are capable of leaving th« .A(9l|. 
Thw^ if either are. <q[>eo0dj thdieggtiilriiyiio.lituad 
ito the ^ymt^, covered rath .th^oMMhiMMmii itoU> 
and edherittg' to each otber^ iike laorge biadicimA 
atttog* Id the ^gga of fbotb}th«: yettng vm iriH 
be foiind, though at diJGmot itagea ^ nliMritf^ 
thMe of the v^MT will cnrndaiidbitil tn4lMi »oMttt 
Hue ihdl that emaloBefli them in ihvcfee opett Jotl^iie 
of (he snake aire iif»t yet i arrived at <jb^r fwfiMit 
form. . /. - . • / . ' iijn 

Father Ijahat ^Mk a leiye&L o£' 4he vifNir JmiL 
that was oine feet lon^^ and ardwed/ilitabe opiMd 
in his presence* He then saw tbe na*j|«r iocM^h 
thciegga of tbepe atiioab lie in tbe.immb.r r^Um 
creatuire there were six^gsy eadxc£ tbe.«ikfM^<W 
goose-egg^ but longer^ more pointed^ land 43i0T<lnid 
with a membmneous idi:in^ by wbieb sDlsc^tli^uvr^re 
united to^eaeh other. £a«b of tbeaa f^gg/^ i^ontaijnied 
from tbirtee|i.t0£^teen yaaogQn«kri^at:Wi4ncb0a 
loDgi aiHl as . thick 461% p.. goow-qnitt^ tTbopgh > tlpe 
femide from whence they w^re t^ftken mf» iSpot(«cL 
the young seemed U> have a vayietpjaf celouMi^v^ry 
different from the:parfeait; and thJA led.tbe.trav<jftfir 
tp suppose that the. colour waa n» c^mmcteftttic 
mark among, sierpenta. These, littb^. ,ii[nsdiipyou0 
animals were no sppuer let loose from tJm Atie^ 
than they crept about, and put thenipelvw .latp a 
threatening posture^ filing t^^mselvea upiand Wi^ 
the st^k with which he was destroying. tbeiA. ]u 
tins manner faek|l)^ seyenty-foisr young ones; tiKwe 
that were pontsiined ia, one ol the eggs eacapnd 
at the place nhere ti» fanude. was fc^> by^ the 
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n/illieiaUl dtitiiiMmtf tbat InbaH^nforttionj'bi 

nn 4m^ btft thin^it U a :«ioui^ and an irffii 
llHi^mi^iis cidamiti€tf thofthe powaii of serpe 
€iqpM[ile'of ^rodttdng, are tiot-tonljr iBfltcted 1 
aaiid^ iis^/'l^ut by men^ ni6fe misctiicvotts 
than serpents^ who prepare their venom to dc 
l6kiii tftHi^.- With tlil^ the savages poison 
aittisysrii4^litiO':{ff«pare their po 

11?lte^alM:iiMls^^€^ kno^n ta preserve it (o 
I^Mrikises bf iMii<^tde ; and <^€fn among semi 
baroaicciuiil tries at this ^toy^ the Yenom of snai 
tigttdaii a philips. ; 

Bot^ thoti^ the poison 'be jaiitly t^fribte \ 
it fans been given io very good purposes ib 
MiifkfiYs oirn 'proper support an<d defi^iM^. Wi 
tbif, serpents, dF ^1 other animals; wouM be the 
expfos^ and dctfencdess ; "withoot feet fbr esea 
a pnrsait'; without teeth capable of inflietii 
dan^roBS \roand, or without strength for r< 
anc6 ; ineapable> from their size, of finding sec 
in very small retreats, like the earth-worm, 
disgusting all from their deformity, nothing vnii 
ibr'them but a spebdy extirpation. Bat furni 
as they are with powerful poison, every rani 
animsis'appvoach them with dread, and hev^r t 
them bht at an advantage. Nor is this all 
advantage thfey derive itonr * it. The' taialigtiit 
a few serves for the 'protection of UlL Though 
above a tenth of their number are actually venovi 
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a geneml terror of the ^\Vti^Ie trifi^tbiib'^Hte xitt^ 

midiiblttv Thtte' Fi<6^a<iritfe 'ii%^ "^ %i^"^bted 

poiMn fcr >fhch^Merifl ileftU£e' of tt^ttft))^ ti^ttir&li^ 
feeble; but Ml' hlid^<^fhrtinea^«lle^ ititkMb^r^ of ' thd^^ 
which are venoiiHM^; lest' tfiey sh^ldP'heeome'idb 
powerfclforthel^lof adltofttetfiaWirK^^^^ > ^ ' 
From 'these tioKfotts/ qmRties in the Iftrpent khid; 
it k no wonder that not only marf)' bot'lifeajtts and 
birds^ earry on an unceasing wdr ^^fi^st^them. 
The idtneamon of the Indian^^ and thti pted6aty 6f 
America^ destr^ them in great nuitiber^s. Theise 
miamfe have ttie art of seizing them near this? head; 
and it is sdld that tbey can skin them with gi'eat 
dextaril^. Th6 Vnknre and the eagib also p)ney u^oh 
theim in great ahnndance"; and often sonsitfg d6wn' 
from the eloods^^ drop npon a long serpent, which 
tbey^ sntfldi lip ^truggting atid writHmg in (he air: 
Bogs also are hted up to oppose them. Father 
FeuilMle teNs^^us^ th&t^ hising in the woods of 
Martintoo; he was attacked by a large serpent^ which ' 
he coifld not easify «void^ when hisdogimmefliatety' 
cMine' to his^ relief^ and iieized the assailant wiflrgreat 
coWage. The iiietpent entwined htm^ and pressed 
hini 90 violently that the blobd came' but of hts* 
monUi, and yet the dog never ceased tiff be bad 
tore It io pieces. The dog was not sensible of his 
wounds during the' fight; bnt soon after his head 
swelled prodigiomfy:, and he lay 6n the ground as 
dead. But* hi)» master hi^ving found hard by a 
baniina^ftee^ iui Hipplied' its joice^ ihixed with 
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yfgfe^qtom^ for .«ba];Bii$^AB44e|tro}^if|^ s^p( 

sijLpi^inoa. a luindj;^ d . ^rp^l^tf. togeiher, aod « 

one of theiu-J|wgg^v.^»b4l^^ WtdWPaWi^ol 
bipi|ghjt,M»r be only, rep'Wfiedi ^j[p cbaffin^an<l.it« 

fqr,iiear4«.A^k^. thft,K«8|ti,.AO' *>1mbU tft Ifee flw 
PbiJiQiatr^tt?, ^jBscribes^ pii^jqnlariy Imr (Hf^ Ind 
charm ^ci^peRte. '^They taM^fi scarlet jo^e 

,fa3cinatiag fLQweis,; jmij ^r 4o9|«(pg:>^i^f9< 

Thes^ af^d j»any ^rthej; fti|at%|iftj»:,^gij£€d8k#n p 
tuied upoA th^e anifpajb .%'i*^^) "ieBi !f^b/»^ 
fir^t pTep?re4.tbei$e?i>cinter^^bfjg«ieflei^^ 

then ^Kik\hitfidvM\9fn, ^, a^yeB^t((ij^=#^eMttfei 
their f^,^, JLRjn4p. th8re» is nftjhinft 8o?^f«pi«mf 
daApi^g iietpfrnts, w,tiiQh ar<^cg(rrip4 abcHit in,a l^^ 
fl^.,veaa^l^,^oipw^hftt re^mJ^iiHg ^ «^ve^ Th 
ei;^at aci4ypi(it tl^^wsel^esyin moti^;^ «t,4he:W€if() 
c<p(m|g^ t|i«jr Ik^per si^^ tu 

tljy afiem flfy tbeifr ]>^«4s to kef^p timcti ,>vhQo 
si^gs a, quicker i|ii?»8ij««^,tbey »piwr M nWT/^ on 
brj^ iip4)iv«jiy. ; AU^i|fiiima)sjl)qyea^ert^ntdeg 
oC, diOciUty ; .wtdiW^.fifl^it^t) fsfrpftnts,.^^^^ 
ca0 \>e brpugl^^ to «>9v«.^iHi)#Pi^W9h>ail,,tl?ie w 
of.jth(PV master. .Piroj^^rt^jftt^Hjiftcc^^^^ P^^ 
ti8«4 be^ij^.the ignftia^Ji iy^iflcipst p^^bW ^ 
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iii4de to cfaariBini^ oi serpertiB;4m)mi tflrmb^datkm 
riMive Aineri€»w ptetend at thivTeity Aatf... Onejof 
Linneas'a pttfwUi> ire Hre'talc^ ^potfchaaedotfae Mcret 
from an Indiaft, and then ; digcxf TOe dfi it ^fay iiis 
tnaster; bnt> like aHsMrete of Aekiitd^ ijb:it: pto^^ 
faable dMB etided in a few oatae»Mg>worda c^ n^: 
efficacy. 

Hioagli tile g^eneralitjr of mankind' n^r^ tMa 
formidaUe fade with botMr^ yet tberi^ imve beeii 
tome nations^ and there are teme'atthki day^ that 
eoDsider tbem wkh veneration and regards The 
adoratiMi paid by the ancMit E^ptians to a 
serpent it wdl known : many of the natiou at 
present along the western coast of Africa letain the 
same unaeooaotable veneratioQ. Upon the geld and 
slave coasts^ a stranger^ upon entering the cottages 
of the natives^ is often surprised to see the roof 
swarming with serpents^ that cling there without 
molesting, and unmolested by the natives. But his 
surprise will increase upon going fistrther southward 
to the kingdom of Widah^ when be finds that a 
serpent is the god of the country. This animal^ 
which travellers describe as a huge overgrown 
creature, has its habitation, its temple, and its priests. 
These impress the vulgar with an opinion of ila 
virtues ; and numbers are daily seen to offer not 
only their goods, their provisions, and their prayei^^ 
at the shrine of their hideous deity, but also their 
wives and daughters. These the priests readily 
accept of, and after some days of penance, return 
them to their suppliants, much benefited by the 
serpent's supposed embraces. Such a complicated 
picture of ignorance and imposture gives no Very 
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i.The Rattle Snake. 
2.The Female Viper. 


THE; SERPENS iKIfND. 

fgyotnd i i ft impiienmis of our fidbv^crealntw ; 
\m\A^^VKf, iftukfenee sf hrnnaii iitthire^ tbai 
Most fri^btfid ofi^rej^ilesicvfonfaipped bythe i 

tmeoltivated aaibbfiribaiMia of manktiid 

^ nFmrn * this gtmnd picture of the serpent rti 
jone great 'dii^kidion obviouBiy presents Hi 
Bimdy^ into those that ate venoiaovs^ and li 
that are whoUy destitute of poison. To the 
belong the Viper^ the Rattle ^Sndce^ Uie Cobn 
Cbpello, and alMMr alBniities; to the other^ 
Common Bldtk ^ake, the iiiboya^the ito%iii 
the Ampfai&l»na> and varioos ediwSi* dMt^ tho 
destitute of vessMoni^ do not cease to be foiauda 
I wili ^therefore 'give their history separatelf , 
ginning ^ith'ttie nrenottoas eiasB^ as they hate 
stronfgest ohints to our notieeamt attention. 
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CHAP. JX. 


Of Venomous Serpents in general. ' 

JL H£ poison of serpents has been for ages one 
Ijhe. greatest ol^ts of human omsidfiration* ^ 
us who seUom feol the vengeful • wonndj it 
merely a sul^eet of canosity ; but to those^ plac 
in the midst of the serpent tribe, who ate ev« 
dfky exposed, to sDmei new dissAter, it biecdipes 
qiaHer of the mifst tericm iinpQClan€i$> To r^^^ 
the hite of a a«rpdnt i3 conaidwedr^ mnQi^ ^ 


■<lMir iiiminiiw "la ««r «fcfc>'iil>i>l<i>»<|gb 
«MMB -^K* «ol: ayp w i itrill^tltft'lMiilMiilife 
^>pwti»ii»i<ii il«UW«iiti Him t m m m il^r^ 
«» kWMr ill fawMk «l» k4i'-«Bf«MK «»«Hr 
Mil' war tut.miA^ifiimfi M mJk^ mf M t^ 
ciwlilirtii ••••••' •■ ' • •''! '•'' ;•>•.»' j| *♦..'•.■ **.;/:i:^- 

• : In an mmtrim, hail » f» > tlte'j^iiM^oMiisMi- 

to cHcite o«r «fttmi«foo •»{(• iMMIe«»tf tilMM «ife 
iifll 4kaMfem la dia tHtyhat fcei yirif te i * taiwiiilK 
iCi seal ia «h» aniaial, aa di(y<fcc^lni*iiainJuHty 
wlidi Ike wDBBdl M aiadB aad^'Hw-foiiiMi'/ wj ii ct w i. 
ia dl Am wwta ■ Blit> o>'teptilH}^i1n<Miii tin. 
■v^per, them tt i e wwht , ar iIr oekra di>0B|keI)i9, tlKvi 
"are twa lufatMlliorAiiigslliat iaMw-ftoai dw w piijw 
jaw, aai Ihak haag aat leyaai^ tM loMrer. 'She 
'irtit «f Ihasaafce 4i«ba am ^latitate of thetfe ^ ooi 
it N anst ptaiMMe tiiat «rtierfev«r Acta feni^aam 
waotia^^ Um airiiBal h h«rrafefli ; oo^tha caatmyi 
wheiwwf llnj i aia ftlmdi ifi iitp ke avaid«d ai «li4 
ntmft ptitieat «aenqr« HPhwe tu^ Ac ^Initriaietilt 
4lMit BMBi to plaee Aa'«rae^di«tin<tian liel«r^ 
aainak af Ais Nrpent kibdl ;' Aa wotinds-wliidi'A^ii 
langi iaftet prddao* tbeMMctAalf oMcayn^itkaairti 
Ae wonndi inflicted t^iAa tMA'aal^far«aMriMMl 
wMrnoAingniaiift Ami Ate arith^H^ ■— Hfiitey 
iMMMitaf Ae: bite- (ff any oAcr «nittiaJj;^<iet:iAt 
giaat aMeotknr, Aertftiie> apoa iaMiig^«iKa|Akiil9 
AaaMbt fretted ka ^k tecA: ■< M a. h ai HUai A w g. 
tMAn irii •» lie fliMAanMip Ak acaotaaaui «iuf 9 
ifi^mMi: A|ib, HikMjHK wfc^mj^ainMtairtliifl- 


hi iiiiWi <fcr B^^mpMiWwW veoMftr^ftpiftf) 

dthirt tluit migiit be mentioned^ ha?e theic^te 
W-«p4q(qWi-Sx«it'^^ mil 

AaWAg #i fiJiiHfl ^jtml R 10 0tli«mi»e wit 

yteM^ faPMii iic d ^ 11^ oidy with «b daboratoryTV 
ike pi(iito».Hi^ foMie4^biMk^4 cmaMiy which 
cttidMl«lT,to« th^K Jtw>t »>hl^« Midep die looiH 
lEeepiflif^ jfe reifidjF fM" eveiy ^tGmm6tjf mtit al« 
niw Mi Hie ill <fc0»lMth itaolf #mii|o^^ 
irooiid. T* be' itwe^ lattlimiftf^vtb^ giatocb 
Mapre le >filMeale;tWi fOBoniMb And^ «b^ litH 
#11 wah^sida i4 the faead^^behinfl A^^esi mmI < 
tlm ^eMib leMJtQf^iRmihtiteen^t^; the hoMon 
the imgt ift the iifq^er jaw^-wh^ffribey ^'eisf^rj 
« ln4 of ^UadMer, froiii whence the faogihiM e 
Mfeimneentg cpiow.*^ The^VenMEi^coateiMd^ia 
UaAWi^ i*'a>jreltowiih; tbMt^ teiKtaK liqitor^^wii 
ii^lMttai'inte^the^ l^^ /yet wi^ikb laej 

llitfiiiin li #ithMt ai^ diUgperJ- 
« /nM^Mige that ipv^ the wqjqimI ^eeme^iieat utt 
ebieffittioii ; Ibey areiirge in )propDrlio& tetbe« 
of «he«iihniblhat beers tbeov] crqekedi jet shi 
eMil9b;tiNhifii«t a H»i^ wiliie«.( sfThegr fX^^ii 
oii^etoehjeUe(r^.eDitiMpe^ «i« mm 
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the ffing jfr pii«S8^.4Q]Yft,»PftflrAe btelWWf wk^tt 

nfben th§ serpent i^ WW^,¥if&m/h^m^Wm 
extent ; the moveable bones of the uppej^jpH^sV^ 

ene<!lli{e<l;:..((»ey.AiiB^«t|tt4 »ii(b,fofi!Pfl4jK((»,jiit^|»4M)g 
t^^otanoziofifep^nffR,; , by «eetw|g^Q|«MtaA^(2ati^ 

h««, qnadfik io Ute^.^Mn-^^ !]jbl}A lron^>4 s^gbt^WOftQ 

l^Dger-nbAR'^ ti<^tQlS « p«i) M?^ ){«ttrt isBW%i 
fi:9me.«qn||ip^j9»t^4' ... ,....ivn.> wi'so 

differ^t, aocQi^diog to ,tbe fiMpfrnt; ^t.wQMA^ 
or the season, or the stres^tb. of,. the. fmimidiiARlr. 
8trU(e« tbe bk»f;. If a, yiiper, i^flictft 4ibe W4W»di 
aftd tbe i¥9»eidjF. bei4i^)Qe|£9d> tbe;4yi9|tfQii[|v^wi.: 
n«jl; iJNtboHt da^g^i , It Sjssi ^wweft 4n ftfiftl« #»!»< 
iQ^itlie pl^<(^,(iQ(Bc;ted«.»(te«f[ed wjth r 9W«UNig,;|iralK> 
r«d>.aa^«£^ni(a^jyivid.< :TliN|by.dQ6V«Bjit>4l}»(Mdff- 
to^4br n!#8M»9|H^Rgi <9(^<|i ;\&iif!^i^M^fm\ Q<^»> 


. f .».. 


mmttt/UktitiiSi- gtbat ridtries»*tf( tfi^ Moli^Gk^ 
^ «ri<'«da^6Uivii VdmJtHig«> cold M»^tci; 
ahdot dkemtiVd, '«iid'«!«dth ftoetf. ' Bdt tte vto 
(d^tbe^ i^ptoihs' depeitdti mtidi on Ibe m 
«f ifae' yettf/ dtd- diffbrefnce' of ^ eliiriMe/ the 
df Age of tJhe'ktilMfiT, dhd" the de{i(fa atrd sita 
of iKfif wdttifd. ^ese ^yfnpt()m» art mudi 
^*iaiiht, 4nd ^Eiudcdid ^^h^ titbi^r mdlre' rapidy 
ilte 'btee^ of tt TtL^S-iuikt "; but wten thfe plercN 
bit by llto'cebra di'ea]|^;be dfes'in an boqi 
yfUhtltd' fiktae- beiAg dis^ilved m^ a putrid ma: 

' KoitMitg'EAkitely eilii mbrejos^ excke «ur wo 
than'tbat-'Bo mttiH si qaanlky of venom should 
A»je 8«ieb* pbWe»fttl' atfd deadly effects. 'If 
vetfofai '4t«df he elamineiil thy<MHgii a'mrcf^osc 
tt Win be f^ufifd to shoot foto littfe crystals thai 
«n Mib^ii^tiotf allre*dy fjMpreiftJ^ <vfith ite 'paie 
kH)k! Iitt« titt (nany darts fii >(bi^ eh)ei4tt^> 
Udod-«rd6sel»; and weanciing' their' (eildef^'d 
Bat'^ ilb€a^ darts arie' wholfy «f our oWA' itfalti 
Ike' Softest, ' mildest fluid what^v6r, p68S«S8ed 
atiy «OMisten(ry, ifvfll form Crystals 'undi^r the 
of tiie microscope^ and put on an appeatance 
actly like the venom of the viper. In fact, 
venom has n6 acid taste nirhatiever ; and to all 
perimehts that our senses can make upon it^ 
pears a slimy insipid fluid. Cbaras^ who o! 
iaiVbd H, assares us of ttie fiiet ; aad assierts; ; 
it may be taken' inSvar^y withoat any SM« 
^fe«ts or any prejudice to the codslitutidn.^ " 
ae^oaoitt expttrimefits ^t were tried by Re^ 
atlMro,^ i« Hm jpitaint^ Qf 1^ GitAt Dftkes*^' *^ 
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needk dipjjed .tb.c?eiD..,,lMvf ||jr<^c^j,^p0(5^,,^ 
painful effects as the tooth of the animal itself. rfi|^ 

«i: thi»..:ii».anner^ ,\K^mj^ -.W ^^'^ftWSf '^ 
l!»raten, 89, trueis.tha^feflipus j;»a|a^g^..^f|^«^ , 

.NixrtQ i«rp«^tum e$| admixto langumepmitf .^ 

' ' '' -^ '^ AIoi^ Una htOint, vtfititkt tti<^i m^Mui- : ' "'*.1 * 
i'^ ^ :•>■■.■ fytttUitmrte pfir$iibt -•>.•(■ < ■ (U f: ny»iri(> '' 

, WJiint tbea #|i^,wp.8ay;^UM5?8p^jr(eff^,^i/». 

•«^eipipg^,J?ftrro|fW ^ JiflOHJ, taken i into, the .^i«5n»' 



r 


fe^ «^^cW^'^^«««i<UIV' '»««■•&# ibfcftui-e tlft 
l^cM'mui' '^ani'^owti-inia' ntany Wpdl 

igf-tl^tft pBltoH^ ; ' ' Wiitdh; «iou^ ft iiatf ^t trie' I 
a^ftWd/l Mtodt 'hrfp 'tJ-aoBin-ittliig;' ' '"^ %e 
»^^ « Went oTer to %^"fikdt ' iWl^,' wHfl 
*» vras'^^^itey slfflh^' ain'ahgf''«Wi6 frieih^s;' 
^* tfcctisted by iftrt Indwn l^mugaieii *Wh*'^*oftert 

^VeHoiti 6f- seipentk ; ah 'ex%1iii^ A^^ 
*^itf tha* country, ittivrr^ W;te^i-efAV^];p#WI« 
'' a: lai^'6erpentj he asstif^'d^ the ' idmpa'iiiy tht 
'^'^as nartnless ; arid to boiivinc^ ttietn of what 
" 8dt'<9t1ib^iried up bii aftn/is^ fs iisual i^lth H 
5' vrho are going to be bleijl, and whippied the i 
" pent, t^i it V^jui^ pir9¥<^ed: to bite him- Hav 
" drawn in this manner aboqt hsi^flr'«poonAU 
*■* blood froin his arm/ he put the congealed t 
'•^ipbiriils^thtgh. He then tiook Otrt k fmttch «tn4l 
"-fl%eHt?/ which was' no other Mn life ^cobi^il 
'<^crf^ld ; iaiA hiving tied iip itff tieek, he ^r6<M\ 
**' aBoat^alf ff drop oClts vertoirt', ^Mcii he* sprHikl 
•« ^ "Hie^aiif of Idootf^tt %iff Aillh%NKIi "iii^^ 


Tills h« pretended^ ^MfM '«awi«d»iPf 'Mia '^n^tkfif 
mali^ly of tfait ^tiitMlTb i^(ntvy>h6wt^sH itafff 
ito doQbt that tte wUdle k ^Mrer^^ifiabli^iiAr mttMi 
of the Indiftfi ; 'Wko, "trhile he AOeiiedito/iaUftdthi 
ierpenl's venotn; aotua^krflisotf^somb sti^w^rtto^ 
g'redteht) sohici minieMil tfeidi ititt^^io^ biod^ 
which was cApaMe of woi^tti^teiih^aadibiigie:;i:ni| 
eantiot he«upposediibat«tiy ^liihi&ilpoiil#aiiO(ititd'ws| 
80 powerfully upon the blood already draiii»Qv>aiid 
eobgdlated ; for a poi90ii<^thaA 'tooM-ig^^emie/fhus 
instantaneously upon cold blood; couid iiot^^il of 
«oO;id€«4^oyiii|:thednttna}JMetf;' *r u^ibiM '* * »' 
\, BiBthid as ife'v^iU^the elfectk of serpent ipoiioivisM 
but 4oo irell known, though ib^^nknuar of <ipefa«' 
tlim ^ ni>t lo ckat« As . ii<ioe of tins ^rimlif^ant 
IHbe gro#^1h a gi^at ai£e>'the^kta)geM'Of»Utem' n<fC 
exc^ednhj^ niha fe^j>'lk^ fi^otii ^eekuhe cOfabat 
wfth larger awmalSi' or ^ffcind oth^s iiW they ar^ 
Hm od^hded. J>M' <beQr «xirt fhirir nial^i% 
^^ropdrtioii to' theit- po#€*> :tb^ coliM easiiy dW^ir 
the ranks of nature before them i but th«y;4seeTii 
iinfeomjeious of 'th«ir own Jupei^Nrityy^and mCher 
% tfaan^^i^r to iheet the imahdit dppcBer. i Thaii^ 
fea4 ehiefly ^ ooMists of ^ siball prey, suehhai' ibirdi, 
iDotes, toadsi and^ liiiards / m Asstt ^hey. nev^r iMnA: 
the 'more ^formdable^ aaiihatis'f iimt . wtiuld nsddom 
4ie'««f6fengad. .They lurk^erriEoreda Ihe'jdMita 
^^t^acksy or 'anumg/stonifipfaieM; llifly»tWiiie\ro»Dfl 
Ih^e hrbfich^i of irbea^ >dr ami tii^mdTea i% 4faai hm^ 
gstmM 4bebotioRi. /fhme ^fteji only aedbirapoie 
4n4l safe^it. if iiikhe> mftwaty/ tlsteHer imnidea timr 


TftS(<S8»Pi]^NTrf{KiIND. m 

tf ffeitfe atiti Jfaiki MAM^a^Qi 'rFor <i^ purpose, 
^fi|hi^Qriiii«li8iAf il^« WeiSiM^ . to theUr {8t#6n^h 
fljMi ftl|«i«^4fttWer€fet>4V& htod, Bei«6 tbeliteblbfti 
|||»9kmHfch)eafrtf^^ttll6iJvyi9lftnd Isngweiij and Ihe head 
ririihidhrd»vh<lti'«4i'^M4nt^-'tt k^not tl^erefoie with- 
ftill i»tt«9it^ HHibvtlkib: ^^ who 4ive in vegioiii 
iMbetd $ei^«iiifr> fnmtiyi iEiMft»4^ boote and 

ItogMdifllftejf «hii^¥tfi^r*iifeft their jowrer 

|MM«f ifi^Alti^ittfi^tdMtal f^9«tltifiwt 43£ their reptile 

:'.Mlfi4;be 'GkislWriit'Aild'ilVeaterB Indies, the number 
lif Hdkitiiis WiipentB «s(f^arJllW9 ;> in this country^ we 
dtre acqiidtlted dnlf^^'V^itb one. 'The i^iper is the 
•nlyanifiitt)- in- Great Btittiin 'ironi . whaHae Mte 
4k^ ^vlh any Hlhingf t« l^an» Ih' (h^'tof^te^l tdi- 
iMtes; 4he inlille-dMki^, ^fthe whip-raaliei : amd ,thii 
jbcfbmk dt* (^pdle, jtfet the inioat^^'fo thaii(^ 

jly-M ^ meani^ Ihe imMl" cocdhioi^. '- Wfom 4ie geoH^ 
iidt mtiHrifety 0§r th^se flisrtiealartmii|^4%. ail4^ 
jifli]fe(tiftl terror 'tthifh <h^ <iic<MMi&>n, it would ae^Qi 
4hlkl;* ftWotfae» itfo: p06MiMd-ef' svth poweifpl 
rinaUgnitry. .-"' ■ -'.■«* •?.•=.• - ■•,-. '"■•; •» 

,»VipeiP8' arfe found i<i many^^arta of thiS) istaodr; 
ImttHe dry^, atotayy-MMl 4il pairtJCttlar:/Ui0. chaUi^ 
.j^tHintries abound with'thent. ^ Tfw Minittoal ' flcid^ 
^oe^taB ifo a gretttar . iehgth than t^o fel^t r though 
doih^mteB^tfaey aris fotfnd abovci th^ee.v The^rouAd 
kfiUhurhf tfae»r bodito isji dkrtyyelfow r that )of the 
ifen9tife>is'deepel*. The baek' is urari^ed th^ whole 
Isn^thrHfiiiii a sfeiiesef rhontboid blacli: ^fkjts, I6ueh- 
ing; each ^tUsr^ air 4he pinhjfis ; the aides'iwith triikB- 
gttlar ^e?/ thte farily eoliiidy 'irfacUL It)^ eh&efty 
dihiiigmilKd' ftom ibe'conraiitB fahitkiabke. by ibk 


• \ 


8^ .a '/ rA i«?ff«B*iCafHT 

When, therefore^ other distinctions fai), t}ie^(j|ifti» 

«««^</ki ^§v toHii«fW|^tte6to4 iltfni o < fei ttqir j|fl||;le 

coDipi|ete)y <S«tri|pe4jt««4i^i||^^^(f<|iltlAq^iria' 
T|i9 fcindnfKs «f F^ideiMWrflMilRdseigfiBijno^faDlf^ 
iA,4^iif4fH«l)ipg,;Cb«,.f|pe»flit W^nJMi^ittedlMKtJIt^iQfi 

ttl^ -^gfrovA.. «i;^tHff.ii( Art«(f)<tf|vlal» ,iib jifi^!* 
4^ffil 1?r;y)Aif^* )#i»d.)lMiv(; Kifbl^fnsiltKiMd^MlIt 

may amount to abonyKfilitf ^lhilD|SAo:irM«MK 

tifMAM Ao4m>Rbl^ito/b)irB|i:ftiMifi |te)slMAl ;i(^«A^|ti 

af^i^^ibjfoiy^fi<nnl> flf<«tSdt«ii<«)^pi(Aroip,4|Mflb 

Uplift. %,|jsei{f^.icbgrft ^«Mioi^oifRliingii«Oira fqMl(r 
iK|||ats«K|ver. ,. ViiW^dmiw b^^^^mlastiugediidltoSlto 

' 'of a fact, that the young of the viper when fiwiiio 

*!ffifid wH vi-iinr.^<w«vtlie -tiwiMsl «fc..lb*f p»iiOt, 
''y^i«|eJA«li«lliM»fiiiii)lB [JMily^ ii)iilia«ajM^ni«iiimr 
*i:»^o tb§.>|fi»iqg ><*f 4he, £9p«sawii. Lr^rfei finlQiitiiiO 

f9iUi9«eftnA<^ Mit^ftowH &fiK|lY il»i|;inMi> tfant^dtliR} 


ttineoce^ i^ being known that some bave beetf k^lS 
iai«4w«ifik1iiilfUitP^«4lhMW4fo«»II>> yel diririn^ Ue 
]#Mte(tMief3lhl^34M noieliibMe ^df ' < Itiei^'VIVdfcity!* 
13h«i^fik!d>bfflyiili9iii|i^i|i(iiri>»f t]k'f^ait, b«ii iiih^e 

flwoitrilt94ii«t;i4lMifl(P«^ tUw;i4kne^^b«tbit»v^tt"iAt6^ 
tlfoHMM, 'ttelttgiPtlift^'lwill '4)Um^ tb^^^n>%e«>^ 

MitViiiaiiiiii oWhuv'fttJ^RMitty; tHef t«tttt{ii t^j^UF 

jN)iMt>>b6^ dllMf9n»dl«o^'tilk«F4b^ir aMNikl^ j^^ptil^? 

t|e'««A of tbe^fiirt^ iwbfbl^KMly>^b^<^d<^'%abiitit' 

dBftgtir ; Ibri i«lhl» h«M ^tift «b«) ^M^oti^ thtij^ a»i^ 

iM(8b^r# 4UW xffMjpiwii^yii biit(> by V^bem ;i'>%tt£'')^ 
tlteu iipiilUAtiQn |if ^ihkMi'll,')^ iti<«iKietiialy> 

0€ta«4 WAiain OUmt, ni^-vi^^tijbier • aV Blidi, 
HMKt^Mfi&Mtwbtf ditboteraU •Aii' iaAniMbte veiktidy. 
OdiiMiHrAtit ! J«ii«^»t<{(95i "lb tbe^pK^ened < of 'a ' 
gtmbiivmibii of ^^«rsdri», baitafiteedi biuiself to be' 
tali.by«ii MTi)^ Ti^ bWMgttt b^t^ntf >«« iai«> 


MMpany, 'tipoiff the mrkl ?Mwi joi)it<bf %limitkiiitifi 
tjf^iW rigktiAinAi Boitfaaf 4R)]DfB)Qfilibod'QBine(faiif 
bf this wouiidst: <lieJitinlMifitel]? fcliil'iviMimt'.pfilin; 
iMli at >ttie top'of iris^thulnfo, wid Up in§ aim/iriwil 
before ^tbeirfper'ivias'looMaedtMdi his'bandgf m6^ 
ttfter he feh' a pain radmUing that of (btumibg; 
tiMkle tip hmann; fii » feiir'iitfiiitUftisivhisne^ 
b^an to loiUc red and fiery/ add tafnalernwdi^^iit 
iefis thah an bout be perceiwd the rMbtai keiv^ hU 
heart, with a' prickthg (Aiii> whidl nras ' tifcteniMl 
with faintnees, shortness of l)rdiitb;>ai(d*^DM<8WMto; 
in a feW^ minutes after i\A»y hts^'^belij^ Begati* t6 
6well, with great grfpingfty aii4*pfl|irifHiil< faid'hatk^ 
%rhieh wereaClended with Vomitings arid ptfr^ng^s 
diiring the Tioleneb* of thede ^yni^ms, *hilt «ight 
%i^a0 gio^ for several imnutas^btit he could* hear ail 
the whiles He saidy -thafe nh ^ his fernt^ ej^cvi^ 
irieiMi he bad yierer ^di^ikf red hiakiiig wH of Ma 
i^m^y longer than he< perceived* the effiset^ of ih^ 
tenom reaching his heart; but thi9"Uifie''b^lii^ 
willing to satisfy ' the ^dtei^liny tholV>ttglilljr;> lirid 
trusting to the speedy effects of his rfeiMSay!;^Meh 
¥hki nothing more than oUve^oH/ 1^ fbr^tt^ ¥6 
tipphf any thing; t^l be found hints«lf eice^hf *ill 
fchd quite giddy. Aboat an hoar ^nd ti qudrt^ 
after the first of his being ^bit, ^ cliftfflng-di^h 6f 
glowing charcoal Was brought in, arid "his *riak@d 
arm was held over it, as near liS ^Ite tonWyh^BiH 
while his wife rubbed in the oil with her- bah A^ 
turning his arm continually round, as if dbO'Weuld 
have roaMed it over the coals : h^ sai<f tfte pblsori 
(k)ofi Abated, bat the swelling did not* diminisb 
ffiuch. Most vidteiit purgihgs ahcf voinith»gs aooti 
tofued ; and his ptfl^e'beeame so loWi Mid^Aitiiftea 


THBrSBllPEMtlfiKlND. 

ifrim#tipirfdV-^lifft:' it mns 'itifMigiilr parbper ( 

gfirs bior^ed^ev^ 'GSoiithfiiiiig' Ih* this'^dm^rb 

4itioaav'*M^'was''ptlt Ibbe^ where* bfemr 

Agmn.'Mthed ol^t* a |)aQ ^ ehareoa]> H^iidi 

iMt^ftasM-tttt ilefttM iti a IMdte o^er the' oh 

hj^Bsfi MttMhoAl^hatfiMe^ ifra^ the pb 

IImM* *dteW lip ib»' accouM. • iTtom this ladi 

rMi«ih;M'de6l«fed'4h4t he jgittnd imiMdiiftU 

MS th«iigft by ^ottffe <ehaM« : fiie too» i^er fe 

a'p0^«itttdi «leep, dud, aft&r abmit Dilie hoiii^ 

rest,* <|f^€tt4b€mt ii&itiie nexS nIdrntBgi and 

iMMkelf veisy well; h^ ia'the aft4Mrtt<Km, on i 

itog^'iottie^Mni tiind iUrorig ib^er, < «o as to be< 

iMozteatod^'t^ 'jewelling i^tttrned, vii(i(b muah 

AiAl told iBwMt^ wfaibhaMM sMMp on^bathin 

ai^ttiy as^bCfflMr^^ imd igmtpplfi||;fit aprin jntq^R f 

aoek^ ifi'the-bfl. ^ » » ^I ^ ♦ - ' <-' 

M biMfth Blade by boilttig ^wie vjpar in k qua 
iKatfN i^ U ttMo^ umal ni€ 

In* ifhich it Jus gtv^n at fir49ent; ^uA it is 
to bdr a mr^ pow^i-fttl r^stomtive ia batt 
«oA9tittt(iOD9 2 : the salt of VipeM i^ iilea thougl 
€($eeed aiiy ^her antmdl salt ^batl^Velr^ 'ia gr 
tigourf40 the langaid'cireidfiUlcfny and protnpi 
li^:veDisr^^ - » •• • • . • « 

. Xhe Battkhsnafee is bued^iii Americfi^ and is 
{^9kftaet4h0.O)d W<itld»v BcfWt acd as thick a 
mttfi'tlegV'Attdi^six feet, itideiigft^ btit.the n 
HiM) im k fr«ki Am 4A* 9ie:ieet lo»», In m 



fB«inibi»ilmR«lUe<4lMi«i;4f ;^lK)>ililll>«iiiijii$ 
having & large bead and a small neck, being-Xffift 
<Miy cfabi^^nd iMiiititdititki fidg^tlaMriict 
Ibti mmli tanMa noinidi.) £i<diflu«ulnii<eirerii4ll 
feuMgi* lHigfiiBaafe,.«U)di tiaii^likBJisfetitMit]iaai 
Mtri-MKb 'ey& i. Tba ^elalHkmifdfaiisfcoA'iiiilii^i 
aMita<ingliartnbmn«,<1li#ip<<aama>iti{n;i«ifcqej 
«nd:it>>f«alt|tw6»f Kit(Midmd)l^i>h|?£«<iif ui* 
liaH' Tll«9'ia'l)«fik»-'<lM*glV!Mihiyi:Mdibhd<>h 
c«lo«r!OAilia;bwl(ii'.«Bd),ofja4iMbbcfli«ui-3te tbcf 
Mir. n«lisiiigit4j«nl. .=Tlift!i»a|ibiiiajril)«'..fnU^ 
luikifDiUtai boa tke bonlni lijiio Uacfc;>]ietM 
tpot oi>!,4Im Ik<i4, «iiA ))y> dKnbtliilHiiiDgiaMlUi 
Wd iMg«r.< Bat Dm njibilij ,6ini<in.tliDicaBiieri«{ 
mri((itil» iitJ4tiiigimli<»i4iieiiii fr9nit«l^*4Uiiia«u 
mals, is thei)« fatjtkj an instcinneDt>lod|^iinrtheHi 
tsjl,' , tCftinW* i.tlwy niwl* auohoia ao»ds»i»ltBng 
w)tm,!iinlwii»''tliw>. iMiK, - t-lutii iMHrnffamhs 
mihflliti'ht to^eMWiMd. aii4itlie:,dti«lii »midc*r 
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1hMlt0:ilklill«ii$tze 4lN;ifiHkbe,;4tariM#iddatifia 

pi^-'goisd tJwn Jlsme b i .»•? {;/j3{1 osibI b ? 
billitediil7^1ift]^Wiiiilif')Uwotef>;erei7rqdtlK 
niahov99ln{c^!rta&ibdtibth ^Wiiohr tkmnS fitn 
lMiJMln«i|eBtaitf EPO^jiite! Dallas liisialitgtW wb 
^iliiKte&irnitr'knavcelBloBg fnitfi the iooak<nii 
iapUli(ifr9 ibdthcn seth|ngt ifo .offetilfithe lugb 

bdt whewJttfaiddnla]iy$tlO(lbofotij<W'^i^«l«d 
#tiliofed;{ itrstteti^Msdikra ^K»aclftll«fld 4e^ 
ieftnce^oRll etefli ittiilfili^Aiiftit^tiiy, tbww$ 
lUfhcad;gaiatf iMkts^ y(dbild(4n it(tii^aiii^tr^' 
pai1s;!aadihifiieti>t^MlcGri(d'^W(d 'Js'i^rf^t^ 
aitt»UddpliyilR>iHe5)^aV>M^i>eMtiiMT>tt)#|^ «ld 

tikMi^/«fnali)irftitsMii>it ^l^^r^'lidjlfee ^Wful 
tire'«ting ofw'IrifeeptifDlbtf pakri^M^1i( ati'Mil 

«±anidiiUngrlMiii drih^dtttf : nUiJIti V(lA( Vwelti'l 

flOmturtifte-ir '^e !!«^ «l'er<iN^'&n#i«#y?oifft$^l 

l<;U9er^oniy to sink itncter a ^0ii«l*6t nKg^Mdii 
whiul i easoeftlMid'ccnrrutit^^e vn^dk fefii^.- > : 
i;>Aiiiaf;nitfetnan in VirgiHitil irfi0 ^ftitt|<'m 
finidfl^oi)faiB anmenieitii'he <Mdd6^tdHy!tii»d ap 
itt H ic imakej^^Mbit b«d beeWihiiAiiDgiii'ttTstdiiy^ph 
j^MAi emii^tNli bjr^ie^^eMttra; ttearediup/ 
htadMMuMsIiodkJtsmtUif/ Sih«t|i^iiii^inp« 
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\mt, unwinkig to die VHYeMfi^;' lia^lHlted ibi 
rtwke, and canrymg 'i« hoftte iiv «fe Wf4i|i^KHe#'^i 

'^ killed, add there is iby miiiNierir!»^^![i -Sue»^*tf! 
^xf^mity, the ^peedieat remedEte^ were^O^ 
Hiaairni, Wbidi'wa» beginmilf to 9y««(t i^ tb^^ 
1^ tite)r th6 abpuMeri tbe wouiid waa^ nnolnUfd W^^ 
oil, and every preeetuti^ *^teken to Mop tlje iiiftfci 
tiou, By the help <tf ^ T^y dtn]liig coni^t^l^^iMi 
irecoTered ; but act witfacui IS^f ngf t^e inost varioftt 
and dreadful syiqpt^ma ft)r sewml w^eliB together/ 
^is arm, below th^ liga^ure^ appipared or several 
colours, With a writhing among the mseles, tha^i 
ta Im terrified i^n^gtnation^ appiearsd lik^ Hie mo-^ 
tions of the anitnal t^t had wounded Urn. ' A fevet 
ensued ; the' loss of his hair, giddiaesB> droug^^ 
iMaknest, and ner?6u0 fatntings : til), by sl^^w de- 
g^rees, a very strong habH overpowered the latenfe 
malignity of the poison. * 

Several renfect^es have been trij^d;' i^t aUelriate il^ 
calamity. A decoiCtton of the Virginian $bi|ke-f<>o^ 
is considered ^ thte m^ efifectual ; ttn4 ^t th^ same 
tjme the head of the animal bruise^ ctnd laid \x^&fkf 
the part affeeted, is thought to assist the cure. Iq^ . 
general, however, it is found to be i^taP; at^d thel 
Indians, sensible of this, take care* to dip/ their 
arrows in the poison under the rattleT€pa|;e>^|tfig«,:'' 
when they desire to take a signal reve^g^: of thei^f^' 
envies. ' * * 

Tbw ipuph fpneernifig this animal iti agreed npoa 
by eyery naturalist : there u^ $^p; ^ootn^nt^Nf . 
ip its hi^toiry, which s^e not sp vve^ ascertaih^^ 
An4 9i»\j il^.iqotioji, whici fflm^ 4mipi»:9f^/^ 


THBi rfJEftf^&Jt^ i^iND. 

hM^ 9SP9f9i^^.9fiwm other?, 

aii^ft,.!y^tp»,€ivw giCOSW/4 M jnovw hut slo 
IhU tiifa)irAn4998r;i?0<ikfr.tbat 4^ ga^9 at* gwat 
If W!^ ni^jp. arpte ^||i,99pl«^>.1hi^ ppipipP of 1 

pi^lDk:; t^v^^lbe ^ifWi whic^t it i^a very e 
r^ff«mbipf> ii> c^n^i^e amo^ wrpciijkis . fo 
inactivity, 

It is s4)d ^ifip kjs^afe,. ^hat tl^ raf;tle-4nake i 
paiK^r of ^luriping iUf , prey into its mppth. : 
Uiis v^iagk sirqpgly coptc^dict^ ]^y otb^iB, , Tbeili 
bitfinte dPeiiasyAiiHtqia aire sa^id tQ.has^f^ PBRfrtu]^ 
of obfii^rving'.tbis ptra^iijig? ffj^pinatipa ^ve^y, d%y« ' 
sgafcQ is often sei^o bnsHiAg at tfae. f ool^ 54 % t 
lyhere birds and s.<|airrels iiu)J^..lh$ip P(^44^} 
Tbere^ coiled Hpoa its tail> itii Jaw<s, efteod^^ 
its eyes shiniog like fire^ the if^t^lprsop]^ levels 
dreadful glare upon one of the little aniiuala ab( 
The bird or the squirrel^ which ever it may be^» 
plainly perceives the mischief meditating againsi 
aijid hops from branch to brancbj \yith a iim^n 
plaintive sounds widiiagto avoids, yet incgpabk 
breaking through the &6cioation ; thus it contin 
for. some time its feeble efforts and complaints^ 
is still seen approaching lower and lower towa 
the bottom bmpdiea of the tree^ m^^ ^t lastj ^i 
overcome by the patency of its fears^ dt jumps do 
from the tree directly intp the throat of its frigbt 
d«|troygr- 
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In order to ftscertain tlie tnift of iMa ^teiy ^ « 
moQfle was pot into a hrge iron cage^ where a MtUe- 
make was Mpt^ And the elliects carefalty dbsemedl. 
The moose remaiDed motiOnkss at ooe eod of tl^a 
ca^ : while the snake^ at the other^ contiooed fixed> 
with its eye glaring full on the little animal^ and ita 
jaws opened to their widest extent : the moose foe 
some time seemed eager to escape; hot every 
effort only served to increase its terrors^ and to draw 
it still nearer the enemy ; till^ after several iaefbckoal 
attempts to break the fascination, it was scten to ran 
into the jaws of the rattte-snake^ where it was m<* 
stantly killed. 

To these accounts the incredulous oppose the im- 
probability of the fiict ; they assert^ that soeh a powo* 
ascribed to serpents^ is only the remnant of a vulgar 
error> by which it was supposed that serpents cooM 
be charmed^ and had also a power of charming*. 
They aver^ that animals are so fiur from runniiMr 
down the throat of a rattle-snake in captivity^ that 
the snake will eat nothing in that st^^ but actually 
dies for want of subsistence.* 

[* In dis Letters of an American Farmer we are told^ thai a 
farmer one day mowiog with his negroes^ with a pair of boots 
on, by chance trod on a' rattle-snake which bit him by the 
foot. At night, when he went to bed, he was attacked wttii a 
▼iolent sickness and swelling; and before a physician cooUL ba 
called in, he died. All his neighbours were surprised at tha 
suddenness of his death, but the corpse was interred without ex- 
amination. A few days afterwards, one of the sons put on his 
Ifjiiher's boots, and at night when he pulled them off, was amsad 
with the same symptonss, and died the foUowhig monifaig. The 
doctor arrired, but, unable to conceive the cause of so singular 
a disorder, seriously pronounced both the father and the son la 
have been bewitched. At the sale of the e&cts, a neigbboar 
purehased the booU, and oa puttisf thsai mh eqperiaaoed the 


ffl^Ml*#fh t|Nr<RM(re«>X' ^fPb»t4i#ii<a);' whnbm 
<^«(#MM6«N»r«t;li'lt1lo(itf iSie' fe<i(i 1dn|^' 'yet 'ii<yt 

]|rN4xiM«rii^ ^Vntetii ; wrd^ts fcttc % said'to 

d^V«#h«it lie t«l^'f<> b<^ af^Hrip-byd'iiyiti^ od'DWI 

ii^ wTiht %a^faifl ieit>piffie to fiiAfthflt it yvM «iri«iated/ 
ttrtS fi6 oCfifefflrah ttid wMfJ^hike/ of wMclf he hail 
h^rS'Sflcli Virhifdal>le miiSaA^tta^'^Artme/hevrever,^ 
seemed favourable to him/ for he grasped iC hy tiM 
hekdy to^lhf^ Htili'tiO' ^eir4(f>bke Mnr/MD^xmly 
CTHWltf itii tMd'up 1^ «riQ.-' In thi^ffionnerHehekl 
it; tlir<t*<W(»'%!tn«d< by tiraie ^bo!>«aaie>4fr biir 
«^Milatf^C'~ •■•■ '■'•• • ■'*'• •••-••'■►• i i- •.*, ' •;/ -'-\^ 
T&ma fdnvMAbU d)airiifti^bettd^ted<<t^A9pf 
iitibsb'^Vit^-' hb#eVer ia^noti'^iUWdted '^nfilil-^ mm 
ettoYFBf symt|rtotM wMeb tUtfr^nrieiita iMMmi toning 
'Wh&Jittmh of ^Aihat^a hlM-^meH^^ifie^mi^Mt 
of the serpent kiiid. *mil>IiflsMrift^ 80'«alted 
from the hemorrhages which its bite is said to 
jkaiace ;.,the ^eps, whose wound is very venomous, 
and -^auMB die part a&cted to corrupt . ia.^ very 




)■•-«« ?!• r 


UhrckRsdfiil^0]nBptoini with thi^ Atler aM so«; a nfcUftti pby^ 
Bioim^'li^irtvtev fattittg «tnt^ fer^ wJm ImmI buird of th$i^|HEiii^H)iiig: 
a|Ur» ismqieetsd th» tiitm^ aiidili^^fpljriiig^pMfter n^ 

bMli job ift "UidAtettlicir^ witli^ the .|K)aoii«biadder ^MBekeA t^ 
fWni'^MNM^ JUMi^^ wiaHibed.th4»»0rti^s/9ii|^ ^le . 
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abort time ; the Coni ^rpent^ wbkh is red, and 
whose hite is said to be fatal. But of all others, the 
Cobra di Capello^ or Hooded Serpent^ inflicts the 
most deadly and incurable wounds. Of this farmi*- 
dable creature there are five or six different kinds ; 
but they are all equally dangerous, and their bite 
followed by speedy and certain death. It is from 
three to eight feet long^ with two large fangs hanging 
out of the upper jaw. It has a broad neck^ and a 
mark of dark brown on the forehead ; which, when 
viewed frontwise^ looks like a pair of spectacles ; but 
behind, like the head of a cat. The eyes are fierce, 
and full of fire ; the head is small, and the nose Rat, 
though covered with very large scales, of a yellowish 
ash-colour ;^ the skin is white^ and the large tumoor 
on the neck is fldt, and covered with oblong, smooth 
scales. The bite of this animal is said to be iacu- 
rabte, the patient dying in about an hour after the 
wound ; the whole frame being dissolved into one 
putrid mass of corruption.^ 

To remedy the bite of all these animals, perhaps 
salad-oil would be very efficacious : however, the 


[* Dr. Russel, in liis experiments oa thp serpents of InJKa, 
found that the poison of this animal was much less active than 
that of the Rattle-snake. The latter has been known to kill a 
dog in the space of two minutes ; while the former has never 
been known to prove mortal in lesa than twenty^Beven minutes. 
•—In the month of Ji;ne» ITS?* a dog bitten by a Cpbra on Ihe 
inside of the thigh, howled at first, as if in severe pain: after 
two or. three minutes he lay down, continuing to howl and. 
moan ; after twenty minutes he rose, but with much difficuky^ 
being unable to walk, and his whole frame appearing^ greatly 
diiordeied. He soon lay down again, and in a few numites was 
seized with convulpons, in which be espind^ tw^ttjPHseveii 
minutes after the bite.] 
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iftdiatis inakd^tise of a coropasition^ lyhich ift catted^ 
in Earo))e^ Petro di Cobra^ or the Serpent Stonfe; 
atid wbith^ applied to the wounds is said to draW 
oitft tb& venom. The composition of this stone^ fof 
ii 19 an artificial substance^ is kept ^ secret ; and 
fierhaps its effects in extracting the ?enom may be 
imaginary : nevertheless^ it is certain, that it has a 
power of sticking to the skin^ and sucking a part 
of the blood from th6 wound. This it may do 
somewhat iti the same manner as we see a tobacco- 
pipe stick to the lips of a man who is smoking : 
yet still ' we are ignorant of the manner; and the 
secret might probably be of some use in medicine. 
It w^re to' be wished^ therefore^ that those who 
go into India would examine into this composition^ 
and give tfis the result of their inquiries : but I fear 
that it is nM to benefit mankind/ that our travellers 
new go to India. 

£Tbe Cerastes^ or horned viper, a native of Ara- 
bia and Africa^ has a pair of curved sharp spines> 
pohdting forwards, and placed immediately above the 
^y^ i giving the animal, an unusual malignity of 
aspect. The size of this serpent is generally from 
a fioot to fifteen inches in length, the colour pale 
yellowish-brown, with spots of a deeper htfe. I(^ 
bite id exceedingly venomous, and it is said to spring 
to a considerable distance, and attack without pro* 
vocation those who may happen to be near it. 
When he inclines to surprise any one who is too 
far from him, he creeps sideways towards the person^ 
with his head averted, till, judging his distance, he 
tumsi suddenly round, springs upon him, and fastens 
with unerring aun on the part next him. 

BB 2 
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^' A long dissertation^ (says Mr. Bruce^) might 

be written on the incantation or power of charming 

serpents^ so as to render them harmless. There is 

no doubt of its reality : the Scriptures are full of it : 

all that have been in Egypt have seen as many 

different instances as they chose. Some have 

doubted that it was a tirick^ and that the animals so 

handled had been first trained^ and then disarmed of 

their power of hurting ; and^ fond of the discovery^ 

they have rested themselves upon it. But I will not 

hesitate to aver^ that I have seen at Cairo^ and this 

may be seen daily without trouble or expense^ a man 

who came from above the catacombs^ where the 

pits of the mummy-birds are kept^ who has taken a 

Cerastes^ with his naked hands/ from a number of 

others lying at the bottom of a tub^ has put it 

upon his bare head^ and covered it with the common 

red cap he wears ; then taken it out^ put it in his 

breast^ and tied it about his neck like a neckls^ ; 

after which it has beeii applied to a hen and bit it^ 

which has died in a few minutes : and to complete 

the experiment^ the man has taken it by the tieck^ 

find, beginning at the tail^ has eat it^ as one wouM 

eat a carrot or stidk of celery^ without any seemiog 

repuguance/'J 
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CHAP. X. 


Of Serpents without Venom. 

XhE chsg of serpents wtthaut poison^ may be 
distinguished from those that are venomous^ by their 
wanting the fang teeth : their heads also are not so 
thick in proportion to their bodies ; and, in general^ 
they taper off to the tail more .gradually in a .point. 
But^ notwithstanding their being destitute of venom^ 
they do not cease to be formidable : some grow to 
a size by which they become the most powerful ani- 
mals of the forest; and even the smallest and most 
harmless of this slender tribe find protection from 
the similitude of their form. 

The fimgs make the great distinction among ser- 
pents; and all this tribe are without them. Their 
teeth are shorty numerous, and, in the smaller kinds^ 
perfectly inoffensive: they lie in either jaw, as in 
frogs and fishes, their points bending backwards, 
the better to secure their prey. They want that 
artificial mechanism by which the poisonous tribe 
inflict such deadly wounds : they have no gland in 
the head for preparing venom ; no conduits for con- 
veying it to the teeth; no receptacles there: no 
hollow in the instrument that in flicts the wound . Their 
bite, when the teeth happen to be large enough to 
pene<3*ate the skin, (for in general they are too small 
for ihis purpose,) is attended with no other symptoms 
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than those of an ordinary puncture ; and many of 
this tribe^ as if sensible of their own impotence 
cannot be provoked to bite^ though never so rudely 
assaulted. They hiss^ dart out their forky tongues^ 
erect themselves on the tail^ and call up all their 
terrors to intimidate their aggressors ; but seem to 
consider their teeth as unnecessary instruments of 
defence^ and never attempt to use them. Even 
among the largest of this kind^ the teeth are never 
employed^ in the most desperate engagements. 
When a hare or a bird is caught^ the teeth may serve 
to prevent such small game from escaping ; but 
when a buflalo or a tig^er is to be eneountered^ it is 
by the strong folds of the body, by the fierce ver- 
berations of the tail, that the enemy is destroyed : 
by thus twining round, and drawing the knot with 
convulsive energy, this enormous reptile breaks 
every bone in the quadruped's body, and then, at 
one morsel, devours its prey. 

From hence we may distinguish the unvenomous 
tribe into two kinds: first,, into those which are 
seldom found of any considerable magnitude, and 
that never ofiend animals larger or more powerful 
than themselves, but which find their chief protee? 
tion in flight, or in the doubtfulness of their form ; 
secondly, into such as grow to an enormous size, fear 
no enemy, but indiscriminately attack all other am« 
mals and devour them. Of the first kind is the 
Common Black Snake, the Blind Worm, the Escu- 
lapian Serpent, the Amphisbasna, and several otbem. 
Of the second, the Liboya, the Boiguacu, the 
Depona, and the Boiquatrara. 

The Black Snake is the largest of English ser** 
pents, sometimes exceeding fbiAr feet in tsngtb: ' f^he 
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neck is sl^er ; the middle of the body thick ; the 
back and sides covered with small scales ; the belly 
with oblongs narrow^ transverse plates : the colour 
of the back and sides are of a dusky brown ; the 
middle of the back marked with two rows of small 
black spots^ running from the head to the tail ; the 
plates on the belly are dusky ; the scales on the 
sides are of a bluish white : the teeth are small an4 
serrated, lying on each of the jaws in two rows. The 
whole species is perfectly inoffensive ; taking shelter 
in dung-hills, and among bushes in moist places; 
from whence they seldom remove, unless in the 
midst of the day, in summer, when they are called 
out by the heat to bask themselves in the sun. If 
disturbed or attacked, they move away among 
the brambles with great swiftness; but if too 
closely pursued^ they hiss and threaten, and thus 
render themselves formidable, though incapable of 
offending. 

The black snake preys upon ft'ogs, insects^ worms, 
mice, and young birds ; and, considering the small- 
ness of the neck^ it is amazing how large an animal 
it will swallow. The black snake of Virginia, whidf 
is larger than ours, and generally growa to six 
feet long^ takes a prey proportionable to its size ; 
partridges, chickens, and young ducks. It is gene- 
rally found in the neighbourhood of the hen-roost, 
and will devour the eggs even while the hen is 
sitting upon them : these it swallows whole ; aifd 
often, after it has done the mischief, will coil itself 
round in the nest. 

The whole of this tribe are oviparous, excluding 
eighty or a hundred eggs at a time, which are laid 
in dung^hills or hot-be4s ; the heat of which, aided 
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by that of the sun^ brings them to maturity. During 
winter they lie torpid^ in banks of hedges^ and 
under old trees. 

The Blind Worm is another harmless reptile^ with 
a formidable appearance. The usual length of this 
species is eleven inches. The eyes are red ; the 
head small ; the neck still more slender : from that 
part the body grows suddenly^ and continues of aa 
equal bulk to the tail^ which ^ ends quite blunt : the 
colour of the back is cinereous^ marked with very 
small lines^ composed of minute black specks; the 
sides are of a reddish cast ; the belly dusky ^ and 
marked like the back. The motion of this serpent 
is slow ; from which^ and from the smallness of the 
eyes^ are derived its names ; some calling it the 
Slow^ and some the Blind Worm. Like all the rest 
of the kind in our climates^ they lie torpid during 
winter ; and are sometimes founds in vast numbers^ 
twisted together. This animal^ like the former^ is 
perfectly innocent ; however^ like the viper^ it brings 
forth its young alive. Gesner tells us^ that one of 
these being struck on the head when it was 
pregnant^ it immediately cast forth its young. 

The Amphisbffina^ or the Double-headed Serpent, 
is remarkable for moving along with either the h^^d 
or the tail foremost ; and from thence it has been 
thought to have two heads. This error took its rise 
from die thickness of the tail, which, at a distance, 
may be mistaken for anpther head. Upon a nearer 
view^ however, the error i§ easily discovered, and 
the animal will be found formed according to the 
Vsual course of nature. . It is, as thick at one end as 
at the other ; and the colour of the skin is like that 
of the earth, being roughs hard, and variously 
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flf>(^ted. Some have affirmed that its bite is dan^ 
gerous ; but this must be a mistake^ as it wants the 
&ngs^ and consequently the elaboratory that pre? 
pares the poison. 

These animals are only formidable from their simi- 
litude to the viper tribe ; and^ in some countries^ 
where .such reptiles are common^ they make the 
distinction so exactly^ that^ .while they destroy ser- 
pents of one kind with great animosity^ they take 
others into their houses^ and even into their bosoms^ 
with a kind of unaccouiltable affection. The E^pi- 
hpian Serpent of Italy is among this number. It is 
there suffered to crawl about the chambers; and 
often gets into the beds where people lie. It is a 
yellow serpent^ of about an ell long ; and though 
innocent^ yet will bite when exasperated. They are 
4daid to be great destroyers of mice ; and this may be- 
the reason why they are taken und^r human protect 
tion. The Boyuna of Ceylon is equally a favourite 
among the natives ; and they consider the meeting 
it as a sign of good luck. The Surinam .Serpent^ 
which some improperly call, the Ammpdytes, is 
equally harmless and desirable among the savages 
of that part of the world. They consider themselves 
as extremely happy if this anima] comes into their 
huts. The colours of this serpent are so many and 
beautiful^ that they surpass all description ; and these 
perhaps are the chief inducements to the savages to 
consider its visits as so very fortunate. A still greater 
favourite ist the Prince of Serpents, a native of 
Japan/ that has not its equal for beauty. The scales 
which cover the back are reddish, finely shaded^ 
and marbled with large spots of irregular figures 
mixed with black. The fore part of the head is 
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covered with large beautiful scales^ the jaws bordered 
with yellow^ the forehead marked with a black mar* 
bled streaky and the eyes handsome and lively. But 
of all others^ the Gerenda of the East Indies is the 
most honoured and esteemed* To this animal^ 
which is finely spotted with various colours^ the 
natives of Calicut pay divine honours ; and while 
their deity lies coiled up^ which is its usual posture^ 
the people fall upon their &ces before^ it with stupid 
adoration. The African Gerenda is larger^ and 
worshipped in the same manner^ by the inhabitants 
of the coasts of Mozambique. The skin is not so. 
finely spotted as the former; but it is variegated all 
over the body with very fine white^ ash^coloured^ 
and black spots. The brilliancy of colouring in these 
reptiles would only serve with us to increase our 
disgust; but in those countries where they are 
common^ distinctions are made ; and even in this 
horrid class^ there are some eyes that can discover 
beauty. 

But in the larger tribe of serpents^ there ia 
nothing but danger to be apprehended. This 
formidable class^ though without venom^ have 
something frightful in their colour, as well as their 
size and form. They want that vivid hue with 
which the savages are so much pleased in the lesser 
kinds ; they are all found of a dusky colour, with 
large teetb^ which are more formidable than dan. 
gerous. 

The first of this class, is the Great Liboya of Java 
and Brazil, which Legaut affirms he has seen fifty 
feet long. Nor is he singular in this report, as many 
of the missionaries affirm the same ; and we have 
the concurrent testimony of historians as a further 
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proof. The largest animal of this kind^ which has 
been brought into Europe^ is but thirty-six feet long ; 
and it is probable^ that much greater have been seen 
and destroy ed/before they were thought worth send** 
ing so far to satisfy European curiosity. The most 
usual length^ however^ of the Liboya^ is about twenty 
feet^ and the thickness in proportion. The teeth are 
small in proportion to the body ; nor are they used^ 
but when it seizes the smallest prey. It lies in wait 
fbr wild animals near the path^ and when it throws 
itself upon tbem^ it wraps them round so closely as 
to break all the bones; then moistening the whole 
body over with its slaver^ it makes it fit for deglu- 
tition^ and swallows it whole. 

1%e Boiguacu is supposed to be the next in mag- 
nitude^ and has often been seen to swallow a goat 
whole. It is thickest in the middle of the body^ and 
grows shorter and smaller towards the head and the 
tail: on the middle of the back there is a chain of 
small black spots running along the length of it ; 
and on each side^ there are ^arge round black spdts^ 
at some distance from each other^ which are white 
in the centre : between these^ near the belly^ there 
are two rows of lesser black spots^ which run parallel 
to the back. It has a double row of sharp teeth 
in each jaw^ of a white colour^ and shining like 
mother-of-pearl. The head is broad ; and over the 
eyes it is raised into two prominences : near the ex- 
tremity of the tail there are two claws^ resemUing 
those of birds. 

These serpents lie hid in thickets^ from whence 
they sally out unawares^ and raising themselves 
upright on their tails^ will attack both men and beasts. 
Thej nudce a loud hissing uiom when exasperated ; 
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and sometimes^ windrng up trees^ will deirt down 
upon travellers/ and twist tjiecnselves so closely 
round their bodies^ as to dispatch them in a very 
few minutes. Condamine^ however^ affirms^ that 
their bite is not dangerous ; for though the teeth are 
80 large as to inspire the beholder with terror^ yet 
the wound they make is attended with no dangerous 
consequences whatever* Dellon affirms^ that they 
generally haunt desert places ; and though they are 
sometimes seen near great towns^ or on the banks of 
rivers^ yet it is generally after some great iaunda* 
tion ; he never saw any but what were dead ; , and 
they appeared to him like the trunk of a great tree 
lying on the ground. 

To this class of large serpents we may refer the 
Depona^ a native of Mexico^ with a very large head 
and great jaws. The mouth is armed with cutting, 
crooked teeth, among which there are two longer 
than the rest, placed in the fore part of the 
upper jaw, but very different from the fangs of 
the viper. All round the mouth there is a broad 
scaly border ; and the eyes are so large, that they 
give it a very terrible aspect. The forehead is 
covered with very large scales ; on which are placed 
others, that are smaller, curiously ranged : those on 
.the back are greyish, and along it runs a double 
chain, whose ends are joined in the manner of a 
buckler. Each side of the belly is marbled with 
lai^e square spots, of a chesnut colour ; in the 
middle of which is a spot, which is round and 
yellow. They avoid the sight of man ; and, con- 
sequently, never* do much harm. 

Such are the most noted animals of the serpent 
tribe : but to recount all, would be a vain, as well 
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as useless endeavour. In those countries where they 
aboui^d^ their discriminations are so numerous^ and 
their colour so various^ that every thicket seems to 
produce a new animal. The same serpent is- often 
found to bring forth animals of eight or ten different 
colours : and the naturalist who attempts to arrange 
them by that mark^ will find that he has made dis- 
tinctions which are entirely disowned by Nature : 
however^ a very considerable number might be 
added to enlarge the catalogue ; but having supplied 
a general history^ the mind turns away from a sub- 
ject'where every object presents something formida- 
ble or loathsome to the imagination. Indeed^ the 
whole tribe resemble each other so nearly^ that the 
history of one may almost serve for every other. 
They are all terrible to the imagination^ all frightfiil 
to behold in their fury^ and have long been consi- 
dered as a race of animals between whom and man 
there is a natural antipathy. 
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CHAP. I. 

Of Insects in general. 

jljIaVING gone througlr the upper ranks of 
Bfttore> we d^ceiid to thftt of insects^ a sutgect 
almost inexbattstible, from the number of its tribes 
and the variety of thdr appearance. Those who 
Jbave professedly written on this sul]^ect^ seem to 
consider it as one of the greatest that cyn occupy 
the human mtod^ as the most pleasing in animated 
nature. '^ After an attentife examination^'' says 
Swammerdam^ '' oi the nature and anatomy of the 
smallest as wdl as th^ largest animab^ I cannot 
help allowing the least an equals or perhaps a 
superior^ degree of dignity. If, while we dissect 
with care the larger animals, we are fiUed with 
wonder at the elegant disposition <tf their parts^ 
'' to whfit a height is our astonishment raised^ 
^' when we diiiCOTer all these parts arranged in the 
'^ leapt in the same regular manner! Notwith- 
^' standing |be smaUnasft of ants, nothing hindei% 
our preferring tbemSto the largest animals ; if we 
consider either (heir u.n wearied diligence^ their- 
wonderful strength, or their inimitable propensity 
to labour. Their amazing lQ?e to their young is 
still m^ore qnparalleled among the larger classes. 
They not onjy daBy carry them to such places at 
may afford them food ; but^ if by accident they are 
kiUed^ and even cut into pieces, they, with the 
[' utmost te|||derne#6, wiM carry them away piece- 
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'^'^ ! iMali ini uOmt iiarttuii Who^ am :aAowiiia^ 
^^.crzBlllpf6 laiiMMl^fttte lar^por anAmdi^fwliidiitKm 
ff. digMfed<witbithc .titfoijof iieffiriotiTroW findl 

bH. iMtanoeaa «ny. othefaoradtBiiillfaftlrcmii/qosI^ 

Sach 18 the languageiiifirfinpBovlM> tijiJcoigatBdy 
bMMW eaamwf ediif luflunbjfi^tic; )bBti totibose ttkp 
jMlgit IttMkputidy^ it'naUrtiNl fmidallnfe (iMtiniMt 

towert rank in^iiliBiaftfd jrfaMeetlhvA 
thaincMt eomptitated 4iiicbiiie9' wfe 9di|UflM ^ipeih* 
fdr» the Auxf t^0talii«iii»!8aiD: 
MifMb' me HMrt M«ioiisly land fli«md««W%r<iifade^^ 
Of diJiwDslieti^tSi Man oflftMithe^is«trw)(ttiderflil 
wmtyiiii lii»<mteraiA(0MfafiDtti0ai»ifquadiiap«ri^ 
tlHaeii)»t }*9mA ttAKgraaimala MloiV'i«i fiMpoiil^ 
U4lMir pfAveiiB ov.theitteMdllttciati: 'ilrtieoiaMni 
Of ^i(Wbbem«ha(ifUMit laipdriiftrtljilifQiw^ tiieiB 

itrinakMfii^ itbdtdiiBe(4f«grkaift H'sbort 

u»ajF in'theJlMniitfgatiolii(''but'^tteilR^ 
^vM^I'iikQpdrfectiiMl^ wfaidlf iiy thal^mahjr oi^rtltenl 
caBiyf e&ftMiigtini^ though 4e|«ifdl^tfUiaiM)frgaiia 
whiA atft>«i6€esM(rf to'ttfe » Hie'liigiRV lanfai «f 
natute.- 1 Manyof ^ImUd ava ftlfniBbad vpMii*iMg» 
audit iMarteiiiMi aabkr amteab*; yvstdibe aatwfiiitoi^ 
amtlnae»4o ttra; tlKNq^ii ita*bairbaiMl liiiig9> tMAsb 
Mofieivitbe oate^ ara entirely aalan'awttyi* '^ ^"/ ' 
'BatU'is aatffMt dwir eoafoematlafli^'fiflima'tfiat 
laMcte^ are iafertor^to vtbaraatOMik^ bttt%ffDiiF>«Wir 
instincts aho. It 19 true^ that the ant^aiad^'tlietbta 
piresMtas ifkh'^eiy^Mrftiag'iwtaQMt of asdddk^ : 
bit tov^ ftrr arcf>ttei» beneath' theaifiirk'afBi^aftity 
exhibited in^ A^* bonnd/or Hie sta^i^A bae tAetu 
from Ib^ BM^^tiA >iif'tota% betpitss-abd kraMiTe^ 


itic«{iaU€^ofla(^nttil^dMi mailiit ;iMlattddi^«ihi^ 
tmi,ai:iptit'h()ftR:^iht^ In 

choice; iii tiie laboiinrbf stilt Mmj th#ti4^^ 

liiiiisidft Kfeji iteijr 1^ ^^mia^iai&^eifptci^^ ^Nk^ifl 
tfa0icdi»^iiO#%kli>lhidi%ir nPmitti^. ^ it 

biii^boi|HUl»fyf0lli^M4f tftf#4^^ ftM^ditlMt nteidll* 

liaqoiifary'i1»li<fMJaU;/(liNt uMLioWLaHytMb hover t»lM» 

Mriiitii to^jariir gmwfcdjtfod; «ig>bnt t(»»<rfte» tmWdM 
trnneiiftJtadtmnqfiMtthti^fi^ ^rfcatiim nitfustrj^. 
Bat, in ftM*6 «fli{idti>tM<idua^ 
iitd' 4Q9fw(§liittr'affe JlimbM (/oWlittliaiiiimtcMt^ 
ftirtaLble) K&umittti «&e wMtim had lit li^fdaiiiii, fttld^ 

4liienkiBMte£gtmian^ fflK^htdboiiidnMie/'an 

Uttlii|8f^im MigfBii ^ttflMmr tlfefi»vbo«toi'iMit fiitol^ 

them from ibe^mntbu^^ jtteu"? iUHftttts jdiiMilte ; 

iriHitm'^tQtiatill^iiMiLftiiii^^ to liiik* Hk^ 

Iteir. jn^erfoQlion . tt jsraiinde! thab€^t«i0(tM(»ti^ 
all) tetiife, that th0>i»]Metmtiiioiill w6 9lo(<irly fto- 
dmediwiil.ttmt Ji^linft i^dtaMlitliM ]MHt;«f 4i|K)iied> 

c c 2 


to. a.Hpply tbe aece$ftities.Qf | the, Wf§iJ|Fv?uffe ife 

CQvec the wirfap^ pf, l)be <eaErt», Aj^jv^ j}|?jip<^ji;^ojp,^ 
thft fieUJl*eeoi.,io»!be;,t|»p,i>^i? ftS^qf^g^i^^i^ff^f^ 

<l»iit,JlU,up.tb0>varuHis,«ta|f*P «£,y,QU^i^,T^j^r^^ 

•jate^l tfJP^4l^ WJf>? <»»g;l»U0! fcj<;U ^ m^f^P 

ai^Ie. seasfU). of(^,^mia9ifc6S .jfy t^gja/iemifi: .. ■.. .; , . 

|)^c«d4Q tb(»,J<^w(^irqwkx«f.,»pimfited n«tufe>; vt^ 
iQ gctaeje^l, tb^y %9cwi mpjce;EdUi3d.td,.tbe v«gf^^4i;^ 
Qfi.v?bicb.tb$grtf«jetl than t(»i4be,pfC>bil^ fd^w^^^bp^ir^ 
tbeip. , JVUmi^ pf tb^ are oUai^ed , to .qp« x^e^r 
tablo, oft^ to ;9: tii^Oieaf,; Uu^te.tbo}! i^iii^fefilfe 
witb the flouristbia^.pIaQli^.^fid.die as ,Ui df^^^Trfh 
few daya.fiU Uptb^ mmum.Qi tlwir cq^tp^pt>Jt»lR. 
lives ; while the ends for which they wexejpi;p4iWl^r 
Of. tiie ple^^ttres: th^ enjpyed, tQ, «» Mileo^t;^ 
utterly BQka^vRo, ,. ■..,,. ,. , .... ., , . ,.,, 
Vet while I. ^jB^ tliqa,fi;cing.|heJraj|ik, ot^ csitoWv 
clasfi, qf iapjfla^ It .sfee^ flifceawj^^ .tQ (kl^qe tb^, 


£te?mfti(li^»if/^^^fen{!V<^cfe' 'Uttlfe 'fendwic 

tfto l^f^V^rd'ftie Md€k cThsfttrt-e tfre^ liitittt 

t»ftft^HiM(?#^''dTyiWtWni'^idrf'fs ir^ceSsary to pr« 

Ati^W^J»Pft^ smrfHh^^Sbf the arif mill, for ihstt 

afM»>ri*¥<^6tttflt*te ah Irisert • foif th^ii/many o 

farfWP'l^lntf/'Mi* a-i-^ TT6't'febofe tv?«'fnches 1 

^BtiW* cbW^'^ncter'tti^^'^irrbtaiii^tiBn'r and il 

iffl8nei^li4ara^;'^f^yft6t^e'ci^oatte, whiih * 

hW^ i^^fhWrnek'^inMl^ ! 'In'Hift same mai 

stHaHhd*^ *^liH!6"sWv^''(Jfee]{rtri^ irioUon, dofes 

66tetato^'inr"i«fe*^t'y Tor; 'fh&t^r snails -hifgl 

called infefe^i:^;'^th' the'feihe pfoptiety the v 

«lb6 bFsea Men-feH'Wouia then have eqiiafpri 

8ft>rfs;'8[tiai'i'fei'jr tWublAdrtie'ihnovatlott ivonl 

brby^ftt^ Iti'td'biif Ibh^oag-e, whicli is^Trediiy fot 

Ejiciliidirt^'Su'clT S^nlmals, tberefort, from' ffte 'ii 

^b*; \Ve'mtfy' define' itifedbtfr to"bfe i{m aiii 

without red hkodj horiei of daAlh&ei, ynm 

wim a trunk', b'^'em d mbulK;opA^m^ 

with ej/es-aMcK theyiat'eMiipABliHifhd^iiMg 

tbith lungs ^ki<^htivefMi^cp€HM^^07illHi s 

Tm definftloA cdrii^rehfei^d* the'^hole" ihit 

if»^e<5ts; whetlier with x!>r V»llftotft"«fiJig8; Wheth- 

Afeft- cat«T)iBal- or butteHfy ila^, vfHeihirprdi 

ift ttr6 ordinary irtetbbii of gerieraiidh between 

anff'fethalei'or -frtwti aft anihifftT'thftt is itself 

riial^ atfd' ftniale/ or"froirt"the-«attie atiimai 

intdf"§^Ver&l parts, irtd^ ea^ partf" pfrodncfi 

peift'ct ahirital. ' '■■' '•'■■' -Hi .' i 

■prb'Aj ' herhcS it appe^ii*, ' tb'^t ' ifi' 'tins ' ihi 
animals there are numerous distinct!bn^,''aih^ t' 
general Hescrfptftn wiM' Vy'ri'd"tii*ati^ serve fc 
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f^gftiOMj 'pef«iqi%i itft f i#ttj >(!lnotb04w§psir maim 

bt ullen foaod pcgrfieotly dMifmlra^ ^luwttiU tiwir 
manaer o£ bringing^ Jbrllb land ^oboiiiDji^bsi iol^ 
cbni^tg uriiieh' they. 0o4ir|p>jdaf hifiilieif .•sheiitf film. 
TbiiS'90 Uu^dtm is pidifti) lieyMii^rMMpa^t^^ 
aa are ite vfirietioa ouittlfyfedibeJKm Ibfii^^ioMmrdof 
4etcfi{M:ion. Tlie ttttemjut Iml «Dlralwab(s elbitiie 
ipffMS of tft fly car a oi^th^ would ^bit^vanfrfoififj^ ; 
^' to. give la biitoiy of call ..vpoaldi «be ultofly 
itBfNraciiicaUB ; a» vai^oait araxtbe afqpetitesv^tbe 
miUMivfi . attd ' 4he( Ikraii ^ > tUiii ; bwablb' ctesadef 
bei«g8» that \ifneff, tfiasfMa- sequinB lito iAi«l»tift 
bistory. An exact plan^ therefiure^.i6f^' If^bxref^ 
^)peilt{ans>iaitlM*ii(fniit0jaet of oanluresM n*t to 
baaii(pefiled>; . audi yefe aftch « geadral piotufe'eoifiy 
be^ giwPiaa fai.feffi^Qt 4o;8bDiif tbQ pro(£etien 
wbidt ProvideiitQ affdrxis' »ito ftmaUesta^^imUtasiite 
laiEfe»t, pjTodwtioDfli ^andite diai^ytbat adteicaUe 
eirqila^oa^ in^ pdiare.t bjriehieh one-^ ^f iltvi^ 
beiiifl^ fio^^^aah^otevtei' frqoi tbe^ desteiiHdipB liof 
fnqtb^rj md bjf wbi4i life if «D«timt«d itoHJwAa 
piAlfe ia eiwy 4i»rfr a£ tbe fareai^ .. j ^r.*\ 
Upevr cjRsting^ « st^^t viesif opiir 4be .^nbde inatct 
triiyei jmt (wheQ tbey>a|»> rapposad ;tQ Toi^e fioqiQ 
tbeir state of apiiqal tospidity^ ydmtx thay.ibegMita 
feel tbegeeial influeneeof spdag^ andJigaiii eilhibit 
iiew life^ia wery jHirt; ef .nduban^ tbeif;jiaadaftrp:jatad 
tba^ TQti^iai aeenvAo eiEceed aU powmofiealeaSa* 
tifiu, and tbe^ jurai imfc^d too, jgpn^ As ^ecripyoii . 
Wben we U^ clofMdFw kiw^vefv we abaft Jbd »0oie 
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^ti|rihij^fiii«riiaiwiifti^ritayw5 inidttlNiff fhrd|Ni^^ 

%irt(»^l for (tiiittf ip0fiite.> ^fiimbiMMMaii RttMiiit*, 
ma ifiHiMmi^ haienxntth «Mtatipttd ««i'4l^M^ Iti^ 

iiln^^ tli&«rlioiQ clMi ofniiiMeto'JAto four cefmvMe 

^pMfts >tiMtl>i8Minfi^lto tde/Miiiiefabte'tftioiigll 16 

'«hw|iiaeiAI; {Md thul vefy itmki in Whifib ao'imMliil 

patt 4iiiiia hiftorf^ ' .• -^ • '.'^ yi.,^r..r 

in eiir amaiiy itiSfteetbttfiMF'tWfdttotitinlbey Ite 
fiift oifiRmli^tbat oief iteM^Ihrm aMtlkoHDir birth 

jilanty ^aod Or e?eiy spot'of iearlfaivre;De^i#* iHtil 
fafff 4lifrMci4>f/ iilteiitiiMl ' Of .itl»ft;>riii|A^ luftvto 
:ioiMMnf<wii^f& ttt atif f^ «rfnibair iewAetoteyiMit 
are destkied to cr^> on the>ve§tebk> ^or tba q^ot 
'oCixMCtfa^wberto theft wci itotienect, fiar< tbrif wlnde 
livea. Or the oaatrafy/othftra :»e anfy.*oiiidid«t^ 
f» a ^indre ^^^ hie^n^y nUmliott; a^di oiitfy wilit fheir 
gr5wiiig wirier ^t;^ tttty ma; be 6k\d to f^rrive at 
Uwh: Jtta^^of fafi peffeiatioD; > 
' iVhoM |haljBem««hf«€i wift^y but waqt afaoat till 
thejT' tf^; noaipihit: (^otMaretl ati t^imatihitlng tlte^^lrftt 
4skd6 of iii6reet». ^ All th^se, the flea and the wood- 
loosfi.iHify excepted^. are ptoduacd imta: aa egg; 
and when oaee they: hmk <he sMl^ AofJtm&i 


ftmkrfprin tittrffcef<dteiMoTlNiM)Akd iMdefObitbt 

lik^ (hi^^ebfadQW Mi tbtifdiidiv^ttmaiail^ mtsmUi^ 
tb« fMnat^ fMTi thoin iHrtb toi thar i£dtt)Ui4|ioDjf aum 

Iwve WU|g9^rbiH«wh^)ciV^^ |IIKl4)M^liV^fAlMl 
egg, havfi t^e(f|ri9|^rf»M4 «Wbi».4^ fiM^C^ 

as not ta f^ppfftTf . Ttiit.x»i9AWi;'<)^4>fr.tbe'm 
bowevfur, does Mt.proHwt' U)» %oiaMl'4i icunoifig^ 

l^PiOCi ft«4inKW9g, iwkb^HtiWtowictleffily ; iMIl 

' Mrhen, tbe c^Meh^fnts^jm^iihe^ wUng^timt^ « pofrer 
of ej^pandiog^ aU (li^ .aiim9l'J9^fi9o|wp« b^QQini^ 9)0«b 
^4yA«wi«4i fwd tb^ ai^iniAli i^rrWeei <MrM (fis^ffecliov^ 
Tbaa tbe grtssbopper, tbe. 4ffigonrfly^ artdt tbet em? 
wig« bave their wuiga.at first^botinditd^stAd but 

' Mr|i€n.tb« dua tbftf, like^.«< fmir Q£ia|e^^> kftpit tbiem 
confiaed^i bansUfi they, are: tb^n tesq^ndedj an4 
tbeaainW twrenfs (N^iWfiiK»(KiB ;for i^bkhrr it iiias 

P|S<MhliQe<i' •• ' i: , M .• •'» r {^ . , •».- • '-f 

Tbe . . tbird oxd^ of < iaoe^te. ja . of ^be.-inotfi and 
biitt(»rfly>kind. TbM^inUt t»yericNtfiwin9B> oaitb 

' ''I* Alttbstal iMeiU^ exbe|^t^ideri alia it^ilfvr^ftiMto wiAdUF 
wjftgsy uaAlfga,asae|fttiioif»ba9i8 prttibaog^ at tbrae <listiiidt' 

'periods oC.tb^ir ezi^tenpe. ..^rop t|i^ ^g^ is.pfq^V^^d .^^ 
grub or caterpillar; covered with a soft skin, and furnished with '^ 
feet\* ih tlii6 state they are extremely voracious. After having 
gr^wn t(k tb^ir fdl nize, they aK agalA ehatiged tola tdtirysaliiG^/ 
atber inclasad sn a; web whkiv timy q>ia «boiilillietiMWe»y'«)i; 

inpp^yeulittach^d to SQm,e4plagp of security. Aft^l reniainiM 
their proper period in tl)is situation, the bonds that stirroiina 
thenlAirefVrokeii it8uHitfer;'di£l thtytbnte botMtislbriJked iiitb 


9fili(i» ithPNrf liihidiedkoinaM>|&«t>ilii titKf\Mgm;i 

IttMsoaika^JiHlb^rittclidilk mug ituM^MilnoUdMi 

mannerofpttbiiAdr iteii?tteoiMlV«s:/>^^T^ aW'fitiif 
kftidMi fKmi9av2egl^i*'fyomj i;i^bt(ioe^tim>c0tdi a 

«ifefpfnir^4lMlM6aa,4Mfl''oftieM'^ Oki 

ai6»0ffit#a n^if<t»v«i«i^,'wi>i€li is cttllftd a ^ryiMtlte', 
<tt^lh(9 Mne'ki'Uhe iiIk-v^orrt^i% li^ii^i it coittinties 
Mdlden'tiK'it ttm^i'fAHh ^perfefi^mMh i)t buMetfly. 
> The 'fotirfb order is of dime wmg^d itidecto which 
Mtnd frott^'it'wdtiitinsteiad^ a eaterpiBar, and yet 
g6t tbpcittgb ' •dla^es siaiiliBir to those which nvoths 
and buttc^fllea Are Been' ta thidergo. They are llihst 
dxcludedfirbm (he egg as alrotM/and ^hen becoai^r 
a^^ dhi'yiHiiitf ; in^oiA^, %hiAPvAn^ khU le^ate'seeh r 
in othem/ the aninvekl i9' quite' 'detachecl fi^6m 'the 
Mile in w*li#cb it t§ ciltfoeaieff ; ' bat ^iill ^at ieagtft' 
break their prison^ and come oat perfect 'Winged 
iiiimab ; * some ftiroished'with Hwo- whigs and im^e 
¥^ftfe fo«r . ' Tbe wingabf Ml '4h6A6 differ «ffk)ni' diose 
of the butterfly and moth kind> by not having the 
mi^y^ scaJai .wbiah we e^rer fwxnA^AM the wmgn of 
tbe 'fbrmer. ' bi' this chss we inay-ptace -^tbe 
Kirnnerofos tribes t)f gnats^ beetles/ bfees^ and^ies. 

To. these I, will add, as a fifth ord^r, a numerous 
tril^e, ia^^y. duicaveredj, . tp wlykh n^taralisl^ibafe 
giYefvlbe^iiaBieJof Zoophytes/ These ^do- iiot*g0 
tlHPbagh'the'ordinaiy fartas^Hjf- gefieration, but may 
h^ propagated by dissection. Some of these, though 
cut vOPfli bw4Ked. part«t (Still^^etw^ life iaci^^, 
and are endoed with such a YivaciMsipriuipley Ibat 
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O/* /nseef* •ieAottt H'iN^; ' ' 

fjVBRY moBRmra lAMrmtioafiiniifliiwwivith 
iMtinocB of iMecto wiflMnt wings 3 bat the :dift- 
crity it to dMihgaidi tfaoet wiiidi erorceBdMurtd 
cestiiiaelly. to^ kad ieptile lives, horn ao^ av inlf 
iiveitthe,hBppyiiHneente£ireiiinQti4iQn« 'KortiM, 
notUag btit a loag and iariigBte aequaintfiBBk «U 
•uffiorp bat, in generd, dl aaitnab reseaMia^. tke 
ica, theleoae^ theapider^ the bag, tibe wtoed-lAwa, 
the ^Riter-lflaBe^ and the eeorpiMi, neMT'^tqiiiie 
wifigC). biitare|iieducedlraBi the egg ia that fnrm 
ivfafcb tbcy sever ebange efterwardfe. 

If we pcNisider Has ehae v distinet frem etbeflVj 
we shaH fiad them ia geaeral loager limd than the 
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wi9llki•<^■Jvg^Bni'■ omttnain^ t]ieit<teto be^Kpi^iDfie 
8cfai«Hi>,'i«rhidi life the dfdinuy pwid^^WD l«MMttt 

■fliwocn^of^b^ifieathe^iji^Dd efton Mdwe • tte 
agogKac>(4mwta' y^tkfMMt- }^ ioto 

iorpiditf. The wbtioiomoe mi tootfatf, butto^BiH, 
bees, 'oai}! AmSj saviendflredt-Iifelewfey ^e'Mfwn 
-of <r(Ai-tioolhm;'iiabme irttfl aot hp^tel(^ ibattke 
)aw«^i:be!flt9!^,^aq<|rmMylaf)ttoe>win|^ea8 tfreattiras 
fflHt veenv.&nnie^ ' 'to f^^ «eidriiMt, ' oMitinue tiMk 
piuiiM'depMdiitidim tiie.nhcle year nmiid. 

They come to perfection in tbee^, aiwas said 
before ; and it sometimes happens, that when the 
animal is interrupted' in performing; the offices of 
exclusion, the young ones burst the shell, within 
the parent's body> and are thus brought forth alive. 
This not unfrequenUy h^ppf ns with the wood-louse^ 
atid others of the kind, whicH are sometiineB seen 
producing e^^gs, and sometinies young ones per- 
fecUy form«dv.r ~ 1 ;m, ■■•■.■v -';,■■-,'',. v . 

Though these creatures are perfect from tjie 
beginarag^ yrblbeysmeftdn, daiing dieir^xnt6Dae> 
mOa. tai;c)ladge their AaH : 'Ihisiis ^a iacullyiiwlMb 
dicjf|iaMeaa>iB oo»nio»iriii<ib nwny of the higbsr 
jAu^' (rf^^' anhnals, aad irhtok answ^s/ the tame 
|rtipoa#s. HMretwrtendbrthcif AioKway sacMkto 
bur feel, y€k, if ' catnpajNd ' t» ttie animal's sttcagih 
Wdeitoj tihery will'lw feundi to resemble a, eoatof 
BMAy Of; to talk moreckiH^, |iie<sbeUo(a: lobetor. 
Byithaa riun theie exiinabiare defemM ffom ac«i- 
dwital. in juries; andpartrcolafljl Aeva the atUtdis'of 
«ath ether. Within 4lti8llKy cantiww t»gr«vr, <<l[ 
ttttit" ]miKck> bec«n» m lasge un tai b« .nDpneoned in 


Laiitfjr, JA«s6 anifMls ai^ ^en^tisA ^Ja 'k<ikgfeer<^ 
itrength fer then' ifee, t&at aT ilrstr'fafp exfefei^ 
credibility .-^Had man an ^qtial 'ffeg^dB 6f%tV6tt^H,' 
bulk for bulk, with a IcWse or fled,' Ae M^dfy'of 
Sainton wotild be ho'longei' rtttacnlbns;— ^A 'flik^ 
will draw a chain a 'hdfidre»d fimer hea;'HerUhah 
itself; and to Compefiebte Ibr'd^ls ibfce; wiB eatitti' 
times its own size d''proVfiloA'iii alilhgredaV. ' 
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0/* <Ae Spider, and its Varieties. 

JL HE animdl th<it deserves our fiiit liotice in tfafs 
principal order of insects is the Spider^ wlidse 
manners are of all others the roost stibtle;' and 
whbse InfatiUcts are most various/' Formed tar a 
life of rapacity, and incapable of livihg upon any 
other than insect food^ all its habits are calculated 
to deceive and surprise ; it spreads toils to entangib 
its prey; it it endued with patience to expect its "^ 
coming; and is possessed of arms and strength td' 
destroy it when fellen into the snare. ' . '* **^ 

In this country, where all the insect tribes ar6^ 
kept under by human assidaity, the spiders fiirel^ut' 
small and harmless. We are acquainted witbffevV 
but the House-Spider^ whifch weaves its treb Id ' 
neglected rooms ; the Gatden-Spider, that sprees 
its toils from tree^to Ireei and rests in the centre ;th*' 
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THE SPWftftiJflJilD. 3(^ 

iind the Fiekl^Spi4er#^tI]faM^8pmetiiqf)9^^^ 
iag,,weJi>.a0d^all,';intp. t^i&qlou^^ Tljfise are ihe 
^jl^u^f of our pativf^ fi^dfira b' wb^h, iboagh repijited 
vjJKo»Qpp^» ace .e»AirfJy;J»pfe^siyf ^. ]p«t tliciy form 
% njjUcU (Opore. terribly tribe, ia Af^ii:a 21^ A^nerica. 
In Ib^e regi^ns^ >¥bere all tb^ jj(»sep|t s^^ies ac^oire 
tb(?« greyest gKQwth,>,Yirhc{re;th§. butterfly is sepn U^ 
efpofid f^M^in^.a» brq^4 ?Bpar ^rj*ow^ ao4 jtbe aol; 
to buUd aaihtibitaUpa ^isMll as a^man^ it. is not to 
be:WK)itd^red/at that the spiders are seen bearing a 
pc^ortionable magoitudie. In fact^ the bottom of 
the Martinico spider's body is as large as a hen's 
egg5 ^Q^d covered aU. ov§r w,itb hair. Its web is 
strong, and it^ btte dangerous. It is happy for us^ 
however^ tb^twe^are. placed ata distance from these 
formidable creatures^ and that fve can examine their 
hi$fcQry witfep^t f0«ltpg theju'.refp^j^^ . ..t\ * 

JEWwyspidechas twpdiyisionsin ijtsl^ody^ , TJ^ 
faDe:pa]ft^ coiitaiaiing; the lic|M/Biad; breast, ia.ai/pjja,-! 
rated from thta hirndw, pa^t «irJ)<^lly4jy .^ vwyj^l^ilQC 
tbtiead^ tbrongb.wbich^bp.weyesPj.t^ere is cpmBUjnjr 
cfition from one part .to the other. The fore.paxt |s 
CQvered with a b^rd shell, as. well. as the. legs^ ]/v:h)ch 
adiiere.to the breast The hinder part is clpthe^. 
with, a supple .skia^ beset all oyer ^ith hair. They 
have several eyes $11 roiniid tiiehendj hrill^Lat aad 
a^ttte ; these are spmctiqies eight in ixumberj mvf^- 
tiffies but siix ; two behind^ two before^ ^nd th^ rest 
wn e«ich side. Like all jotb^ ins^qtSj, thejr eyesarq 
iiflP)(wefiblei, au4 they w#nt eyg-^idls^- but this p^^gan 
is for^lfiecji. with, 8> fcWPisp^wt hprny, substoocp, 
which at, pnce >f^ures aud assists tlieic yisjon. As 
the ^imal procures its subsistence by the most 
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necBsmy to |^fee itFtberie»riie^iip{inwKtHmi<i^ t^ 
eapttfre'of *it» ptey. ^hey h&!9e\*xm^pim8fom im^AllMi 
tore part of tte head, rovgb^ mA atoo>a!p "potetB^ 
(9att<^' Kke «) saw; *and Mf mrhiatirig ki^ j^vwi/Bk^ 
thaseoC^acai. Alittfe'belowllw/paJiiifiQB)^ 
there m a Maall iMte Itbronghi^viliacb ^lii^ 
tmiU ft ,poi9o&; wfaiiih/ llk>agii (hiudbkafs^iMrijaj^^^ 
sufteHmtly capaMa^ lof kniaptJ^ ^Bttmfim^titm pi^c 
I%ia m the. QMst^powftftil W6flguMi» tbagp hito lagajuaj 

phieccs 8B ^aecasioB ma^fe^fttke? aMal)itfe«>4^ 
are inMliflbrted> ttt«y4ii0)s« Aiaqi^ tar lib om^tupom 
ftrother ; never opiaoiiig»<lleiD' b«fe#b^i lilerekiaife 
aecesfiity Hr > thteir «apli«nL • ^V^bajrhoVte^ aH ^^gli*^ 
fe^i j^Mtad^ftlia ifaosrai ef IqlisaHte^ anil' rinfau>falHi« 
m»«fia(iwr 9C8|fteot>j forif tn lag^be^torft' aimjF> nr li 
joiot oul .iiff, « neifr one lailt! j^nckfy^oir dn-itt 
l^laee, andi^ttieat^fital^vittdmlilseif fittesitfet^caiabi^^ 
aa before. At tha end of each 1^ there irffe^ iha wa a 
i»MdilM jtiOMalAef-clhlaa? iianalfr^ « flMMl^ffile^ 
plaQCMl» higher ap^ bite* )Br»eoia]fif n iqpuur^i « b)^ 4be aamifi 
aoce of wl%teb^'lt ft^llirfea? to. Ika. thread 
rniere afe twa^ othteai iar^ar*, \thi<ilii;niaef>tagMhar 
like a Ibbatef^i^ .'dieriRr> bytwhiolL^ they cmi^oMthM 
orfPtfae siaanast dep^esliona, ifalkiilg Qj^^ar dai#Dlhi^. 
Teiy pcAshad mmSiem, or» "vviitell Chay dA (findl 
iffeqaaUties^ that af e f iaqsctrcepliMbla' to mnlgraiaQf 
a%hl« Bat when theyiinrib upon fl«|iisfaFhodffe»a0' 
are ptirfectly amoatfi^ as taokin^-ghtss orpoHahad* 
marUtev they aqaeeze a llttte ispimg^, irtiiob grovni' 
near the tatr/emtty of thenr ehiws/ a»dfiCfaw 'difi«aingp 
a glttlAnM9 aabfltaaoe^ adhere jto Aie 'rariaee tttftfl 
they mahe ^ oefconA stop* Batidea t&e tUf^ ieg^ 


TitE> sviwm KmD. am 

ddfiioA tONwki auMi^titollciii^ittut are^weiuii'lioMii^ 

wlififoiftnqiigMi^ HMf ptey. « ^^--i ct w *;. r 

3i)Tber'8|nder^ :tbcAigh> thos fwiMdtlil^>iM]t^p|M«^ 
imikl«tiiaQrtrfiii^v«ti^ titi tlie ciptttr^!!, were 

ft »Grti«efi^% iUM with :^hei^ «wtrtnieiit» «^ 

amldf wk(i(Mtfw»^ to'|rtmm#ftlii^ i» ok¥iM# 

iftMkdhr'ttttriiaiBt^faBiti^ is wsaUe 

to)]^mN». 'Vh^ 8)sld|r*BuiM)i 10 ^^eitercAfy> Mt in 
tiMie |ilib«)9l4iet»fil^ ncNit apt io x^omt awl 

ofi4i8^vsViiiire:<tj^ It^ v amlMli ft mai^ 
diiys; bnwp^tpedbi. tejgeibcr^ isJuptoMfmi^ 

rMbT^Am )^r(idte»6«f wriUbg 41lk»Wilf^ MitilM 

glMlMM mister lAritbm )lt»<tai]s imd At# diig» or 
teftlBfor 8}Hii{niii^h1t'mt»'^^t^^ 'Thfii ttAsttma 
i»MiiteiMdrm wiUMfo teg; 'and at ftn» t%ht it 
iMinitto^^ioflk ghiefi -iiiiti iKAeac; ^xilimiMd moiit 
fllmtmtaly, .k^wiirb^^bufld t/wMadE inti> tiifls^ ah 
a g ate cgtear, itiicti cyKi braakibg^i it; the wldnttiiMi 
faAy>i>b> ^eadiiy - diawn out ' iiitD ^ (laaay thivads^ ANrni 
the «atMif% (^ Hie sabittaitce^ no! fimn tbdtei^tbfeadi 
Mag flleeiidy Ibtmed. i?ba6e.>wliQ'bare iem tb« 
B|aobi«e'by wfaiafe i^ire tfr*gpiiay<?nn<have mt idM df 
Hl^maaaer in iiftuok tbiaf animal iforaw Aie^ tkread 
of^iblitde net; tlie:«^eea<ofr inoilve ^obabew 
mk^ticmed^ through vHhich the thread is dmwn^ 
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contracting or dthting at pleasure. The tibrettd^s 
which we Me> and af^ear so fine^ are^ ootnath** 
standing, composed of. five joined togatber^ mod 
these are many times douUed when the web is in 
formation. 

When a house spider proposes to begiaflt.webj k 
first makes choice of some commodious ^M> wbere 
there is an appearance of plunder and security. The 
aaioml then distils one little drop, of its gktiiMMHi 
liquor^ which is very tenacious^ and then creepiB^ 
up the V99}h And joining its thread as it prooeeds^ it 
datts t^elf in a very surprising manoer^ as I baro 
often seen, to the opposite place, where the other 
end of the web is to he fiMtened. The irnt thread 
that formed,. drawn tight, and fixed. at each ^^ 
the. spider Tiiea runs upon it badi^ward and for* 
wAr^.slUl assiduously employed in dDubUng aiid 
flire^jttiemag it, as upon its force depends tb»^ 
stffugthund^tobilityof the whole. The«caQ6)4i«i9 
thus completed^ the spider makes a nsunber of 
threads parallel to the first, in the same mwner^ 
and then c^ossi^ .thtfib. ;v(ith otheni ; the ctoanssy. 
substance of wUch fbc^iure formed^ sewing to busd 
them, when newly, teude, to each other. 

The inse^ after this c^eration, d<Hihles and AreUes 
the thread that borders its web, by opening all its 
teats at once» and secures the edges so as to pre* 
vent the wind from blowing the wctk away. The 
edges being thus fortified, the retreat is neat to be 
attended to ; and this is formed like a funnel at die 
bottom of the web, where the little creature lies 
concealed. To this are two parages, or outieli^ 
one above and the other below, very artfully cm* 
trived, to give the animal an oppoiti^nity of .making 
excursions at pr<^er 9dasons> of prying into Qvery 
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dami^. afMcl^ cleaning those parti^ <^Hf ch a?^ bT^§; 
td^bte ^efegg*!! « iiicttftiftei^.- SHll altferitrve ' 
«W*^ tfiteMpWter.MfromUime to titne, dearth aWa| 
dfts««t*tt^g«ther8'Wu^irfie/wh?ch^Ti5*»rt' othei 
clog' and incommode it: for this purpose'^it' 
Ae*^w*l^e'*'ribikke'Wfth"itS paws; still/' how 
pfd^cfrtloililig the"*Mow so ieIs riot' tW^ndilnge 
IMblic. ' >]t>^)i€!n'ha|rpens; dlsc^/tMf f¥om th^ 
IWto Hbterc^ftrt* se^ertl tHteddtf ^xterided at 
dliAatitMei on eVtry side :* these are, in some mca^ 
tlhe eutwdf lis <of,^ the ifortlficaSibri, which, wfiei 
mt^hed iron* ^Jlhoutj -the' spider prepares for a 
Of? self-'dWefice. If the insect impinging be' a*J 
s^rtngs forward witH" gresft agility ;' if, on the 
trai?5^, ' it be Hie a^ifeult bf an fenemy *strbnger 
itself, 4t'fceeps \Vithin its fortress^ artd never ven 
otft»'tilf the danger be over. Anolhbr adv&i 
v#Kich the spider reaps from tbfe cbntWVance 
cftll or retreat behind the web, ii, that if serv^ 
a place vvhere the creature can 'feast upon its \ 
with all safety, and conceal the fragments^ of 
ciii^^aMB which it h^fir j^icked/ wRhbcit e^osir 
piuWic- View Ihe least trace of barbarity, that r 
create ia suspi^on in amy inserts tbsCt their fei 
yirtikyufkh " ' '' •'•'" ' " ' 

*>It^o*ten h^fppem, hbweVer, that'the wind, c 
ruisMling of the 'benches, or the approach of 
litr^^ stnimtfl/ destroys in a minute the labotirs 
j^. " ' In 4ihi^ case, the spider is obliged to re 
a'|<IM;ienlspefctaitor ofttie universal ruiVi ; and* 
tlleiatf!ig*ris passed aVj^ay, Jt' sets^ 'about repi 
tb#'<^lftmity. Pwthiis purpose, it is furnished 
a lai^ge ^itbre^ of thfe glutttioHs substance of whit 

ws(^4»^indde )'^ti&' vi^th- this it either tn^^^"' 



408 A HISTORY OF 

web ; or patches up the old one. In genexal, bow-* 
ever> the animal is inucb fonder of mending than 
making, as it is furnished originally with but a 
certain quantity of glutinous matter^ whicb^ when 
exhausted, nothing can renew. The time seldom 
fails to come, when their reservmrs are entirely dried 
ittp, and the poor animal is left to all the cbaneee of 
irretrievable necessity. An old spider is thaa.fre* 
quendy reduced to the greatest extremity ; its web 
is destroy ed^ and it wants the .materials to make a 
new cme. But as these animals have been long 
accustomed to a life of shifting, it hunts about to find 
out the web of another spider, younger and weaker 
than itself, with whom it ventures a battle. The 
invadar geneisafiy succeeds ; the young one is drivim 
out to make a new web, and the M one remains in 
quiet possession. If, however, the q)ider is unable 
to dispossess any other of its web, it then endM-^ 
vours, for a while, to subsist upon accidental depre- 
dation ; but in two or three months it inevitably dies 
of hunger. 

The Garden-Spider seems to wor(c in a difiereiQt 
manner. Thetnethod with this insect ia> to spin a 
great quantity of thread, which, floating in the air 
in various directions, happens, from its g^yirtinoiis 
quality, at last to stick to some ol^ct near it, a IcAy 
plant or the brqinch of a tree. Tbe spider only wants 
to have one end of the line fi^t, in wder to secure 
and tighten the other. It tM:oording}y dmws the 
line when thus fixed, and tkei^ by passing and 
repassing upon it, strengthens the thread in su^ a 
manner as to answ^ all its intentions. The first eo|d 
being dius str^ched, tbe spider walks ak>qg a part 
^ it^ find there fi^ns anothcfi;^ aipd dn^pin^ from 


Iluitce, fastens the thmd'to some Miii body betow> 
then cUmbfi up again and be^ns a third, which 
k fastens by the same conttiTance. Wbea thretf 
threads are thus fixed, it £orms a sqoare «r some^ 
thing that rery nearly resembles e»e ; and in Uiis the 
animal ia genenlly seen to reside. Itoften happens^ 
however, when Hm young s^der begios spinning 
that itB web becomes too buoyant, and not only the 
thnead floats in the air, bat even the little spinner. 
In t^ manaer we have often seen the threads o£ 
spiders floating in the air; and what is stiK more 
surprising, the young spiders themselves attached ta 
their own web. The reason is obvious : foraseFea 
geld itself may be so finely drawn out as to float ht 
the air, so the finer thread of a qii^er is so brmyant 
as not only to swim in the air, ^t also to hft the 
spider itself ; which, fike the laS of a kite, rises with 
it* own manufacture. 

The spider's web being thus completed, and fixed: 
in a proper place, its next care isto seize and secure 
whatever insect happens to be caught in the toils. 
For Uus purpfse, it remains for weeks, and evert 
months upon the watch, without ever catching a 
single fly ; for the spider, Uke most other insects, 
is sorprisiogly patiei^ of hunger. It sometimes 
happens tftat too strong a fly strikes itsdf agaimt 
the -web, and thus, instead of being caught, tears 
the net to pieces. Ib general, however, the 
hntierfly or the hornet, when they touch the web> 
fly off again, snd the spider seems no way dis;' 
poaed to interrupt their retreat. The large blue" 
boUle fly, Uie iehneumon fly, and the common r»*at- 
fly, seem to be its favourite game. When one of 
tiwse stf ike» into the toils, tlie apid^f ^g instantly 8e«9 
D D <^ 
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alert and watchfiil at the month of its hole^ carefii} 
to observe whether the fly be completely immesbed. 
If that be the case^ the spider walks leisurely for- 
ward^ seizes its prey^ and instantly kills it^ by instil- 
ling a venomous juice into the wound it makes. Ify 
howerer^ the fly be not entirely immeshed^ the spider 
patiently waits^ without appearing, until its prey 
has fatigued itself by its struggles to obtain its 
liberty ; for if the ravager should appear in all his 
terrors while the prey is but half involved, a desperate 
effort might g^ve it force enough to get free. If the 
spider has fitted for a long time, it then drags the 
fly immediately into its hole and devours it ; but if 
there has been plenty of game, and'tbe animal be no 
way pressed by hunger, it then gives the fly two or 
three turns in its web, so as completely to immesh' 
it, and tbete leaves it impotently to struggle until 
the little tyrant comes to its appetite. Why the 
dpidei' should at one time kill its prey, and at another 
suffer it to struggle in the toils for several hours 
together,. I am not able to say ; perhaps it only likes 
its prey newly killed, and, therefore, delays to put 
the captive to death until it is to be eaten. 

It has been the opinion of some philosophers, 
that the spider was in itself both, male and female ; 
hut Lister has been able to distinguish the sexes, 
and to perceive that the males were much less in 
size than the females. But this is not the chief 
peculiarity ; for, different from^ all other animals, 
except the flsh called the Ray, it has its instruments 
of generation placed in the fore-arms, which haVe 
been already described. When the animals c6pu- 
late; they for some time seize each other with their 
legs and arms, then appear the instruments of gene- 
ration in the male, as -if bursting out from the points 
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of its fore-feet, and are Jnaertcd into the receptacle 
l>enea.th the body of the female. 

The female generally lays from nine hundred to 
a thousand eggs in a season : they are of a bluish 
colour^ speckled with black, and separated from 
each other by a glutinouq substance, not unlike 
frog-spa,wn water. These eggs are large or small 
in proportion to the size pf the animal jthat produces 
them. In some they.are a3 large as a grain of mus- 
tard-seed; in others they are scarcely. visible. The 
female never begins to lay till she be two years old 
at the least, and her first brood is n^ver so name* 
rous a^ when she has come to her greatest matu- 
rity. , . 

When the number of eggs which the spider haa 
brought forth hav^remaini^d for an hour or two to 
dry after exclusion, the little animal then prepares 
to piake thjem a bag, whe^e. they are;, to be hat<^d 
until they leave the shell For tix\^ purpose^ she 
spins a .web four or five times stronger than that 
made for catching flies ; and, besides, lines it withia 
side by a down, which she plucks from her owu 
breast. This bag, when completed^ is as thick as 
paper, is smooth within side^ but rougher without* 
Within this, they deposit their eggs: . and it is 
almost incredible to relate the concern and industry 
iivhich they bestow in the preservation of it. They 
stick it by means of their glutinous fluid to the end 
of their body ; so that the animal, when thus loaded^ 
appears as if she had one body placed behind 
another. If this bag be separated from her by 
any accident, she employs all her assiduity to stick 
it again in its former situation, and seldom aban- 
dons her treasure but with her life. When the 
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young ones are excluded from their shells^ within 
the hstg, they remain for some time in their con- 
finement^ until the female instinctively knowing 
their maturity^ bites open their prison^ and sets them 
free. But her parental care does not terminate 
v^ith their exclusion ; she receives them upon her 
back for some time^ until they have strength to 
provide for themselves, Mrhen they leave her never 
to return, and each begins a separate manufactory 
of its own. The young ones begin to spin when 
they can scarcely be discerned ; and prepare fdr a 
life of plunder before they have strength to over* 
jcome. Indeed, Nature seems to have formed them 
in every respect for a life of hostility. No other 
insect is possessed of such various powers of 
gssault and defence ; and they are able to destroy 
finraqals ten times bigger than themselves. Eren 
After a severe defeat, they quickly recover of their 
ivounds; and, as for their legs, they consider 
Ihe loss of them as but a small misfortune, as 
they grow again very speedily to their former 
magnitude. 

Thus there is no insect to which they are not 
fm enemy ; but what is more barbarous still spiders 
fire the enemies of each other. M. Reatimur, 
lyho was fond of making experin\ents upon insects, 
tried to turn the labours of the spider to human 
^dvantag)e, and actually made a pair of gloves from 
^eir webs. For this purpose, he collected a large 
number of these insects together : he took care to 
iij^vethem constantly supplied with flies, and! the 
fuds of young fea<iiejrs, fresh picked from chickens 
md. pigeoha, which, being full of blood, are a 
4iet that spiders are particularly fond 6f. But not- 
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withstanding all his care^ he was soon con' 
that it was impracticable to reai* them^ sine 
were of such a malignant nature^ that they 
never be brought to live in society; but i 
of their uraal fbod^ chose to devour each 
Indeed^ were it practicable to reconcile th 
each other^ it would require too much attei 
to rear up a sufficient number to make the ] 
any way useful* Their thread is four, if n 
times finer than that of the silk-worm; &: 
tipon the smallest calculation, there must hav : 
sixty thousand spiders to make a single po i 
sift. That which Reaumur made use of, w i 
the web in which they deposited tbeit eggs, 
18 five times stronger than their ordinary 
facture. 

Of this animal, there are several kinds, ! 
differing from each other, either in habits i 
formation. The Water-Spider is the most : 
able of the numl^r. This insect reseml] 
common spider in its appearance, except 
hinder part is made rathei^ in the shape of 
pin than a ball. They differ in htiAg able I 
M well by land as water; and in being i 
6f spinning as well in one element as th 
Their appearance under water is vtty rettii I 
for though they inliabit the bottom, yet t i 
never touched by the element in vvfateh the i 
but are inclosed in a bubble of air tbit, Mk< i 
fiuitotinds them on every side. This biil i 
the bright appearance, at the bottom, c 
$Ah6T ; and within this they perform fhei i 
functions of eating, spinning, and deeping i 
its ever bursting, or in the least dititurbi | 
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op4^mtioQ«; fiogietimes the iMibbleig seen difided 
inta tbriee distinct apartments ; and^ in the SfHriiigi^ 
tb^ mate.. enters one of those to impregnate the 
f^i9al^, in Jthe manner meptlpned above^ whil^ the 
bubble In wh^cb .he Wias iContaiiAed unites with, the 
other^ like two drops of water^ when approached to 
eaQb.othc^r Thpy ^in tbieif webs aa.well in:tiAi^ 
water .^s upop land; pnd it is most probable th^t 
they make th^ fQod of the ^m^SL insei^ts of .eithei^ 

^einent. - ' i '. • . ' •. -; ^ . *j 

The Tarcmtula is also of thi^ species^ and/deservw 
particular notice^ not for aay remarkable propertioij 
that reaHy;f(^t§Q|f[ it^ but -for the iiii^merQus falsehoodB 
]vvbjp^ h^yebc^Q, propagated concerning .it. Whftt 
ipay : be >5^fi^ith,truth :COBjCef ning it ,18, tbat.H is 
the largest of the spjder kind known in Europe^ 
Ai\d is a^ati;ve of Ap4lia in Italy. . Itg. body) is 
l^ree^quaxter^ qf.an incb long> aud about as thick 
^^ one.'s IjjLitJj^. finger ; the colour is generally ap olive 
IjNrow^n, varii^ated with one that is more dusiky; it 
bas; eight legs and^.^ight eyes, like the rest, «nd 
AVP^'v? which , are ab^rp a,qd serrated : between 
thjgsQ^^nd. )^ foQ,r ]^, there are two lUtle horn^^ 
4fr f eelerSj which it is observed to move very briskly 
yyh^iX H approaches its prey. It is coye^redall 
ovei;;0ie. body with a soft down ; and propagates as 
ptbe^ sliders, by laying Qggs., In jthe suinmer 
^Q^tbs^ p^ticularly in the dog-^days, the tarantula^ 
.^^ping gn)O0g tbe corn, bi^s the mowers and 
ps^en^xs.; bPt in winter, i( lurks m hoksj a«d k 
jad^m seen, j . d . . ' -^ 

! Tb^s &r.ist true ;. butr^ow the fable begiRS*: fdr 
thcrtigb ,*hfi hilM is, ^Iternded with no dangQiy^uff 
*iy^^m%. A%<1 w»U:f«#ily ctirejof it»dfi wonderfid 
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ttttrits afe4rep.0rted concerning its viralenee. . The 
fs^ti irhich 18 bitten, as we are tald^ is soon after 
dt»cok?ured with a livid blacky or yellowish circle^ 
aitteiided with an inflammation. At first the pain 
IS scarcely felt; b«t a few, hours after come on ^ 
violent sickness^ difficulty of breathings feinting^ 
and sometimes trembling. The person bit^ after 
tbkj does nothing but laugh^ dance and skip about^ 
putting himself into the most extravagant postures ; 
and sometimes also is seized with a most frightful 
melancholy. At the return of the season in which 
be was. bits his madness begins again ; and the 
patient always talki of the same things. Some- 
times he fancies himself a diepherd; sometimes 
a king ; appearing entirely out of his senses. These 
troublesome symptoms sometimes return for several 
years successively^ and at last terminate in death. 
But so dreadful a disorder has^ it seems^ noti been 
lefjt without a remedy ; which is no other than. a 
well-pkyed fiddle. For this purpose the medical 
musician plays a particular tune^ famous for the 
qore^ which he begins sloWj and .increases in quick- 
ness as he sees the patient affected. The patient 
no sponer hears the musiCj but he begins to 
diince ; a^d continues so doing till he is all over in 
a sweats which forces out the venom that jEippeared 
so dangerous. This dancing sometimes continues 
for three or four hours^ before the patient is weary, 
and before the sweating is copious enough to cure 
the disorder. Such are% the symptoms related of 
the tarantula poison ; symptoms which some of the 
best and gravest physicians have credited^ and 
attempted to account for. But the truth is, that the 
wlaole is an imposition of the peasants uponHravel- 
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lers who happen to pass throagh that part of the 
country^ and who procure a trifle for soffering 
themselves to be bitten by the tarantula. When« 
evet they find a traTeller willing to try the experi- 
ment^ they readily offer themselves ; ai^d are sure 
to connterfeit the whole train of symptoms which 
music is supposed to remoye. A friend of mine 
who passed through that part of the country^ had 
a trusty servant bitten^ without ever administering 
the musical cure: the other symptoms were a 
slight inflammation^ which was readily removed^ 
and no other consequence ever attended the bite. 
— It is thus that falsehoods prevail for a een«- 
tury or two ; and mankind at last begin to wonder 
how it was possible to keep up the delusion so 
long. 

[The Gossamere spider is a very minute animal^ 
found* during the harvest in fields and gardens in 
vast swarms. ItB body is so light that it floats 
in the air to a great height^ and deposits a thick 
coat of cobweb called gossamere^ and which in 
the autumn is seen to cover whole fields to a gfeat 
extent. This film is frequently observed in a fine 
clear mornings glittering with drops of daw^ and 
exhibiting one of the most pleasing sights in rural 
scenery. 3 
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CHAP. IV. 

Of the Flea. 

m 

XHE history of those animals with which we 
are the best acquaints, are the first objects of our 
chiefest curiosity. There are few but are well 
informed of the agility and the blood-thirsty dispo- 
sition of the Flea ; of the caution with which it 
comes to the attack ; and the readiness with which 
it avoids the pursuit. This insect^ which is not 
only the enemy of mankind, but of the dog, cat, 
and several other animals, is found in every part 
of the world, but bites with greater severity in 
some countries than in others. Its numbers in 
Italy and France are much greater than in Eng- 
land ; and yet its bite is much more troublesome 
here, than I have found it in any other place. It 
would seem that its force increased with the coldness^ 
of the climate ; and though less prolific, that it be- 
comes more predaceous. 

If the flea be examined by a microscope, it vriH 
be observed to have a small head, large eyes, 
and a roundish body. It has two feelers, or 
horns, which are short, and composed of four 
joints ; and between these lies its trunk, which it 
buries in the skin, and through which it sucks the 
blood in large quantities. The body appears to be 
all over curiously adorned with a suit of podSshed 
isable armour, neatly jointed, and beset with niuiti- 
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tudes of isharp pins^ almost like the qnills of a por- 
cupine. It 1^8 six legg^ the joints of which are so 
>adapted^ that it can^ as it were^ fold them up one 
vrithin another ; and when it leaps^ they all spring out 
at once, whereby its whole strength is exerted, and 
the body raised above two hundred times its own 
diameter. 

The young fleas are at first a sort of nits or eggs, 
which s^e round and smooth ; and from these pro- 
ceed white worms, of a shiding pearl colour; 
in a fortnight's time they come to a tolerable size^ 
and are very lively and active; but if they are 
.touched at this time, they roll themselves up in a 
ball: soon after this, they begin to creep, like 
inrorros that have no legs ; and then they seek a 
place to lie hid in, where they spin a silken thread 
from their mouthy and with it they inclose them- 
selves in a small round bag or case, as white within 
jas writing paper, but dirty without : in this they 
continue for a fortnight longer ; after which tfiey 
burst from their confinement perfectly formed^ 
and armed with powers to disturb the peace of 
an emperor. 

[The Chigoe is the only other species of flea. 
This creature is well known to the inhabitants of 
many parts of America. Its size is so small as to 
be hardly perceptible, but its bite is attended with 
much more serious consequences than the irritat- 
ing^ inhabitant of our own country. It pierces 
through the skin and flesh without its being felt, 
generally on the legs and toes, and gradually in- 
sinuating its head and body, completes ijts lodg- 
Knent, and makes a nest of a thin white pellicle. 
In this nest it gradually dilates itself^ and grows 
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ktrger^ feeding upon the disturbed humours of the 
body ; and at last deposits its eggs^ atnd forms a 
colony. If these are suffered to remain^ tiU the 
tumour bursts^ and the nits are batched^ an ulcef is 
formed^ very difficult to heal^ and whkh often eats 
down to the bone^ causing a painful caries^ often 
attended with the loss of the limb^ and sometimes 
with the loss of life itself.] 


chap: v. 

Of the Louse^ and its Varieties. 

X HE antipathies of mankind are various ; some 
considering the toad^ some the serpent^ some the 
spider^ and some the beetle^ with a strong degree 
of detestation ; but while all wonder at the strange- 
ness of each other's aversions^ they all seem to 
unite in their disKke to the Louse^ and regard it as 
their natural and most nauseous enemy. Indeed^ 
it seems the enemy of man in the most odious degree ; 
for wherever wretchedness, disease^ or hunger seize 
upon him, the louse seldom fails to add itself to the 
tribe, and to increase in proportion to the number of 
his calamities. 

In examining the human louse with the micro- 
scope, its external deformity first strikes us with dis- 
gtlit : the »shape of the fore part of the head i^ 
somewhat oblopg ; that of the hind part somewhat 
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swker^ wkh whieh it pierces the skin^ and 
the human bloody taking that forfopd only, 
stomach is lodged partly in the breast and I 
but the greatest portion of it is in the abd: 
Whenswoln with bloody it appears of a dark li 
colour^ which is visible through the skin ; f 
either a faint red^ or a full or bright brown, i 
contents of the stomach are more or less chs 
When it is empty^ it is colourless ; but when 
it is plainly discernible^ and its motion seem! 
extraordinary. It then appears w(»rking witl i 
strong agitations^ and somewhat resembles a 
mal within an animal. Superficial observe i 
apt to take this for the pulsation of the heart 
if the animal be observed when it is sucki i 
wil) then be found that the food takes a 
passage from the trunk to the stomachy whci 
remainder of the old aliment will be seen r i 
with the new^ and agitated up and down on 
side. - 

If this animal be kept from food two o\ 
days, and then placed upon the back of the 
or any soft part of the body^ it will imme I 
seek for lEood ; which it will the more readil j 
if the band be rubbed till it grows red. Tl i 
mal then turns its head, which lies between 1 1 
lore legs, to the skin, and d^igently searcl i 
loiDe pore : when fou^d, it fixes the trunk ih \ 
and soon the microscope discovers the blood t \ 
«ig through the head, in a very rapid, an< 
frightful stream. The louse has at that tim ! 
Cient app^^ to feed in any posture; it ii 
seen stttkiti^ ^Mh.:itq bead downward, and i 
€^ated. If, during thj$operati<^n,ithe skin b€ i 
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tigbt^ the trunk is bound fast^ and the animal is ine^'' 
pable of disengaging itself; but it more frequently 
suffers from its gluttony^ since it gorges to such a 
degree^ that it is crushed to pieces by the slightest 
impression. 

Whether lice are distinguished by the parts of 
generation into males and females^ is not yet dis- 
covered : Swammerdam is inch'iied to think that 
they are hermaphrodites, having found an ovary' 
in all those he examined : and he dissected 
not less than forty-two. In one of these animals 
were found ten large eggs; and forty-four 
smaller^ that were not yet come to their full per- 
fection. . . 

There is scarcely any animal that multiplies so 
fast as this unwelcome intruder. It has been plea- 
santly said, that a louse becomes a grand-father 
in the space of twenty-four hours : this fact cannot 
be ascertained; but nothing is more true than 
that the moment the nit, which is no other than 
the egg of the louse, gets rid of its superfluous 
moisture, and throws off its shell; it then beg*ins to 
breed in its turn. Nothing so much prevents the 
increase of this nauseous animal, as told and want 
of humidity ; the nits must be laid in a place that 
is warm, and moderately moist, to produce any 
thing. This is the reason tt^t many nits laid on the 
hairs in the night-time, are destroyed by the cold of 
the succeeding day ; and so stick for several months^ 
till they at last come to lose eveii their extertial 
form. 

The louse is found upon every part of the human- 
body: but particularly in the headfi of ihrrWreo.' 
Those found upon the miners in Sweden are said'. 
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by Linnffius^ to be very large; and be is of 
opinion^ tiiat the head and the body louse differ in 
no respect from each other. The Phthirmsis^ or 
lossy disease^ though very little known at present^ 
was frequent enough among the ancients :^ Herod^ 
Antiocbus^ Epiphan6s^ Alcman the poet^ Phere- 
cydes^ Cassander^ CalKsthenes and Sylla^ all died of 
this disorder. The use of mercury^ which was 
unknown among the ancients^ may probably have 
banished it from among the moderns ; for obtain 
it is^ that those animals' seldom attack any in our 
climate^ but such as from sloth or famine invite 
their company. 

Such is the history of the human louse ; whicb^ 
from its connection with mankind^ deserves first 
notice; bqt it would be endless to describe the- 
various tribes that go under this name^ and swarm 
upon every part of nature. There is scarcely an 
animal^ and scarcely even a vegetable^ that does 
not suffer under its own peculiar louse. The sbeep^ 
the horse^ the hog, and the elephant^ are all teized 
by them ; the whale, the ^faark, the salmon^ and 
the lobster, are not without their company ; while 
every hot-house and every garden are infested with 
some peculiarly destructive. Linn&eus tells us^ that 
he once found a vegetable louse upon some plants 
newly arrived from America ; and^ willing to trace 
the little animal through its various stages^ he 
brought it with him from London to Leyden; 
where he carefully preserved it during the winter, 
until it bred in the spring : but the louse^ it seems^ 
did not treat him with all the gratitude he expected ; 
for it became the parent of so numerous a pro- 
geny, that it soon over-ran aH the physic-garden 
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of that beAutifal city'; and leaves to' this d&y 
maay a g^rdeaer to curse the Swede's too indulgent 
curiosity. 

. The animal which some have catted the Leaf 
Lottse^ is of the size of a flea^ and of a bright 
green, or bluish green colour : the body is nearly 
oval^ and is largest and mo^t dofrvex on the hinder 
part; the breast is visry small, and th^ head is 
blunt and green; the eyes may be seen very 
plainly, being prominent on the fore part of the 
head, and of a shining black colour ; near these 
there is a black line on each side; and the legs are 
very blender. 

These animals are usually found upon the leaves 
of the orache, and other plants ; and the weaker 
the leaves and buds are, ^thesd insects swarm upon 
them in greater abundance. Some plants are 
covered over with them ; though they are not the 
cause of the plant's weakness, but the sign : how- 
ever, by wounding and sucking the leaf, they 
increase the disease. They generally assume their 
colour from the plant on which they reside. Those 
that feed upon pot-herbs and plum-trees, are of an 
ash-colour ; only they are greenish when they are 
young : those that belong to the alder and cherry- 
tree, are black ; as also those upon beans, and 
some other plants ; those on the leaves of apple 
and rose trees, are white : but as they leap like 
grasshoppers, some place them in the number of 
the flea kind. The nvost uncommon colour is 
reddish ; and lice of this soft may be found on the 
leaves of tansey ; and their juice when rubbed in 
the hands, tinges them with no disagreeable red. 
AH these live upon their respective plants; and 



THE LOUSE KIND. 419 

are often engendered within the very suhstance of 
the leaf. 

All these bring forth their young alive; and 
the fcetu8> when it is ready to be brought forth^ 
entirely fills the belly of the female ; its fore parts 
being excluded firsts and then the. hinder. The 
young one does not begin to move till the horns or 
feelers appear out of the body of the old one ; 
and by the motion of these it first shows signs of 
life^ moving, them in every direction and bending 
all their joints. When the horns and head are 
excluded^ the two fore feet follow^ which they 
move with equal agility; after this follow the 
middle feet^ and then the hinder; stilly however^ 
the young one continues sticking to its parent^ 
supported only at one extremity^ and hanging, as 
it were^ in air until its small and soft members 
become hardened and fitted for self-support. The 
parent then gets rid of its burthen^ by moving 
from the place where she was sitting ; and^ forcing 
the young one -to stand upon its legs^ leaves it to 
shift for itself* 


[* "Hie late Mr. Curtis left behind him a curious paper of 
obserrations on these curious insects, and which has been 
published in the sixth volume of the Lionsean Transactions. The 
aphis, or plaot-louse, is . found on almost every vegetable, the 
youpg shoots of which it is found to perforate with its pro- 
boscis. All the blights in plants are occasioned by punctures 
of this little animal; and the failure in the crops of beans, 
hops, &c. may be solely attributed to it. Their habitation is 
generally on the underside of the leaf, which is commonly seen 
covered with a thick white down, with' which the young are 
enveloped. When a tree or plant is infested with these animals, 
it is also covered with the honey-dew, which is found to be the 
excrement of these creatures, and which is always seen on the 
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As the juiimal iiafi not &r to go^ its provistoit 
lying beneath it^ during the summer it cduiiiiQes 
to eat and creep about with great agility. But as 
it is viviparoiis^ and mast necessarily hirk 8onie« 
where in winter^ irliere its body may be defended 
from the coU^ it endeatours to secure « retreat 
near the trees or plants that serve to aoorish it in 
the beginning of spring. They never hide tbera* 
sdvea in the earth, lifae many other insects, becaone 
Ihey have no pact of their boifies fitted to remore 
the ^arth ; nor ean tiic^ creep into every chink^ 
M fbeir kga. are tbo lon^ : besides, their bedks are 
so tender, that the kast rough particle of the earth 
vronld hurt them. They thenefore get into the 
Asep ehinhs of the bark^ and into the cavities of the 
stronger sfedks, from whence they saHy out upon the 
branches and leaves, when the warmth of the ran 
begins to foe fidt/ Neither tiii cold in the autuflmal 
season^ nor the lesser degree of heat in the spring, 
ever harts tihem ; they seldom^ therefore, seek fbr 
l»ling*places bdlbre Uie fiill of the leaf, and are 
alert enough to take the earliest advantage of the 
returning spring. 

Like many other insects tbey cast their skins four 
scyeral times ; and^ what is very remarkable, the 
males have four wings, but the femalea never have 
any. They all have long legs, not only to enable 
Aem to creep over the long hairs of plants and 
leaves^ but also to travel from one tree to another, 
when they happen to stand at a distance, TJiieir 

upper 'tide af tlie iesf, €lii<ect1y tinder them : aAd if ft piece of 
while paper bs pkiee^ under a -leaf covered with ptaoCrllee, it 
will toon be iprinkled over with small drops of a transpafent^ 
glutinous fioidy tasting like sugar.} 
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trunk or sncmt Hesr under (henr breast ; aitd this they 
thrqst into the pores of the pteftt to suck out the 
Juice^ so that they do not gnaw them^ like the 
caterpillar ; but so hurt them by sucking^ that the 
leaves become spotted^ and as it were over-run with 
scabs ; for which reason (heir edges always^ turn 
up towards the middle. 

It has been said that these insects are often 
carried away aiid devoured by anCs ; but this Fryscbji 
from whom this description is taken^ could neveip 
observe. The. ai^ indeed aiie fond of those trees 
where tbeve is a great number of these wsects; 
but then it is only to suc^ the jiiice wbicb flow? 
firoift the leaves that haftre been* just woumlgd. Tlw 
more particularly happens in the heat pf summerj 
when other moisture ia wanting: hofi^^^r, h# 
never found tbeoi hurting w carryiiig Vfmj ch^^ h^ 
these insects whife alive ^ nor indfufd were tfiley 
able^ £Mr the leaf -louse is mere than f^ nmiU^.fi^ iba 
mit at stn^ combat. Whenever tliey:pai!^^ffife fha 
ant approaching behind theni^ th&f ki(^ bai^ wi^^ 
tbeir hinder feet^ and thus driive off. Am invgder^ as 
a boi:se wosUr a Koo. 

The tibcee principal and comtant enembs to 
Ihese insects arfe^ firsts the fire^Af,. whicb lay^ its 
egqp where these insects are ia greatest' nittmba:^^ 
which prodiicing a worm^ seisie» and dewurs all 
the leaf lice. that came near it: anrtheif eneaiy is 
the woiti of a pieculiav kind of beetle^ wfaicfa 
destroys tiKJH in great numbers: bot the most 
fbrmidahfe of all. eotmtes^ is the icbneinoim ftf^ 
that seizes ujson one of the lairgest. females^ and 
laying! iilB egg upoo her, tkis^ ie faatehed tirto a 
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worm^ H^bich soon devours and destroys the animal 
from whose body it sprung. 


CHAP. VI. 

, - ... I , 

Of the Bug J and its Varieties. 

X HE Bug is another of those nauiseods insects 
that intrude upon the reti'eats of mankind; and 
often banish that sleep^ which even sorrow ^nd 
anxiety permitted to approach. This^ ' to many 
men^ is^ of all other insects^ the most troublesome 
aiid . obnoxious. The night is usually the season 
when the wretched have rest from their labour; 
but this seems the only season when the bug 
issues from its retreats^ to make its depredations. 
By day, it lurks like a robber in the most secret 
parts of the bed ; takes the advantage of every 
chink and cranny, to make a secure lodgment ; 
and contrives its habitation with so much art, that 
scarcely any industry can discover its retreat. It 
seems to avoid the light with great cunning ; and 
even if candles be kept burning, this formidable 
insect will riot issue from its hiding-place. But 
when darkness promises security, it then issues 
from every corner of the bed, drops from the 
tester, crawls from behind the arras, and travels 
with great assiduity to the unhappy patient, who 
vainly wishes for rest and refreshment: It is 
generally vain to destroy one only, as there iare 
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fiandreds more to revenge their companions fate ; 
so that the person who thus is subject to be bitten^ 
remains the whole night like a centinel upon 
duty, rather watching the approach of fresh in- 
vaders^ than inviting the pleasing approaches of 
sleep. 

Nor are these insects less disagreeable from their 
nauseous stench^ than their unceasing appetites. 

When they begin to crawH the whole bed is 
infected with the smell ; but if they are accidentally 
killed^ then it is insupportable. 

These are a par^ of the inconveniences that 
result from the persecution of these odious insects : 
but happily for Great Britain, they multiply less in 
these islands^ than in any part of the continent. In 
France and Italy the beds, particularly in their 
inns^ sw^rm with them ; and every piece of 
furniture seems to, afford them a retreat. They 
grow larger also with them than with us, and bite 
with more cruel appetite. 

This animal if examined minutely, appears to 
consist of three .principal parts; the head^ the 
corslet, and the belly. It has two brown eyes, that 
are very small, and a little prominent, besides two 
feelers, with three joints : underneath these there 
is a crooked trunk, which is its instrument of 
torture, and which, when in motion, lies close 
upon the breast. The breast is a kind of ring, in 
which are placed the two first pair of legs. The 
belly consists of nine rings; under which are 
placed two pair of legs more, making six in all. 
Each leg has threiei joints, which form the thigh, 
the' leg, and the foot, which is armed with a 
crooked claw^ like a hook. The body is smooth. 


424 A HISTORY OF 

except a few short hairs^ that may be seen by the 
iDicroscope, about the vent^ and on the two last 
rings. Its motion is slow and UQwieldy; yet its 
sight is so exquisite^ that the instant it perceives 
the lights it generally makes good its retreat ; and 
they are seldom cat^ht^ though the bed swarm 

with them. ,^^,,,, . , » -n.i/i «*. - .J 

If we examine ^|ti$ jn$iept ir^f^f s^ 
find the St^fiiSLXt^y^^yil^^ 
the fnnctioos of tlje. hpj^ji^^ i,jJff^,o4^^^^-^dHthe 
apertures of the lungs o,a tlje -ri^t^^H^^^nfl.-^)^ 
left, through which ^he animal breatl^ : we ^hali 
find a stomach and intestines^ which^ as ju oibi&c 
animals^ run from the mouth to tbe.^ivus>r If the 
insect has been kept lon^ J^sting^ there will be a 
mucus found in its body, like t^ .yvlfitQ of an 
egg; but if crushed after a f!uU m^ai^ jijiie human 
Uood^ which it has sucked }n, wijl appear a 
Itfile darkened by having passed thrpjugh.thiet insect's 
body. 

The male and feipal^ of t)i^e f|uiaial$ are plainly 
distinguishable from each o^jbei:; r.jmd the parts <^ 
generation are obvious enough. Theff ^xe often 
^und coupling, tail to ||$^il; and ixi this^ state are 
very easily destroyed, ii'be female b«8 an ovary 
filled with eggs, joined together like a bunch of 
grapes ; each egg being an oblqng, almost cylin- 
drical, iqclining to white, and pretty transparent 
In about two days after impregnation by the male^ 
she deposits her eggs^ to the number of about a 
hundred and fifty^ in some ^con^enient place where 
they are likely to receive no disturbance. There 
they continue for some months: during which 
time neither cold nor h$at, neither moisture nor 
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f amigatioD^ can in the least retard their exclusion ; 
but they come forth active and ready for mischief. 
It is this hardiness in the shell that seems to con- 
tinue the breed ; as the old ones die every winter, 
or are easily destroyed by any fumigation that is 
used for that purpose. But the eggs seem in- 
capable of destruction ; even those men who make 
a livelihood by kfflirig these nauseous insects^ though 
they can answer for the parent, can never be sure 
of the egg. For this reason they usually pay those 
houses to whicb they are called a second or a 
third visit, and at last exterminate them by per- 
severance. 

The manner of destroying them seems rather 
the effect of assiduity than antidote ; for the men 
called in upon this occasion take every part of the 
furniture asunder, brush every part of it with 
great assiduity, anoint it with a liquid, which I 
take to be a solution of corrosive sublimate, and 
having performed this operation twice or thrice, 
the vermin are most usually destroyed. 

Cleanliness, therefore, seems to be the best 
antidote to remove these nauseous insects; and 
wherever that is wanting^ their increase seems but 
a just punishment. Indeed, they are sometimes 
found in such numbers among old furniture, and 
neglected chambers exposed to the souths that, 
wanting other sustenance, they devour each oth^. 
They are kiso enemies to other vermin, and destroy 
fleas very effectually ; so that we seldom have the 
double persecution of different vermin in the same 
bed. Of the bug kind Linnaeus reckons up forty. 
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cakP. VII. 

• Of t/ie Wood-Louse, and its Varieties. 

JL HE common Wood-Louse is seldom above half 
an inch long, and a quarter of an inch broad. 
The colour is of a livid blacky especially when 
jTound about dung-hills^ and on the ground ; bat 
those that are to be met with under tiles^ and in 
drier places, are of the colour Of the hair of an ass. 
It has fourteen feet, seven on each side ; and they 
have only one joint each, .which is < scarcely per* 
ceivable. It has two short feelers^ and the body is 
of an oval shape. When it is touched, it rolls 
itseif up into a sort of ball ; and the sides neat the 
feet^ are dentated like a saw. It is often found 
among rotten timber, ^nd on decayed trees; in 
winter it lies hid ia the crevices of walls and all. 
sorts of buildings. The male is easily distinguish^^ 
aUe from the female, being less and more slender. 
The eggs they lay are white and shining, like seed 
pearls, and are very numerous.: however, more 
properly speaking, although, when excluded, the 
young have all the appearance of an egg, yet they 
are alive^ and^ without, throwing off any shell, stir 
and move about with great vivacity ; so that this 
animal may be properly said to be viviparous. 
The little worms at.0rst seem scarcely able to stir ; 
but they soon feed andibl^oome very brisk. These 
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animals are of ^eat uie in medicine: b 
impregnated with a saline quality, which is din; 
and Gtimubting. Of this insect Linnsas m 
three species. 


CHAP. VIII. 
Of the MonoculuSj br ArbofeseeM Water-B 

TyHIS atiitna}^ which is oF the sise of a 
appears to'thd Bight>'tinaEds(ed bythe micros 
to have but one eye ; fot the eyes, by reason < 
smaliness of the head,' seem to' be' joine 
each othef , they aro'sltuated' in the 'trnnk €i 
insect, and the beak 'Is' likewise -very: smal) 
sharp-pointed.' 'The stnictmrfe of' the eye is 
by the microscope, to be feticvlated; or 
like a net; and^the trwik of'thifriftsect, by 
it feeds, is ' not- (miy sinall and-i^arp,' ba 
transparent. The i iwwcts ! 'ar«i of a . bIo< 
coIour;'and sometimes are-seen ie'snoh mult 
on the surfece of standing iVaters, as to 
them appear ell over red, whence roaiy ft 
' people have' thought the ^ water to be twrne 
blood. 

Swammerdam telM ns' of a- celebrated' pr< 
at Leyden, wh6 Was at first astonished by 
pearance of this kind. Being once intent v\ 
studies, he heard a noise, df which, as it in* 
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appeared quite petrified wiUi fear, and toU him, 
witb a tremulous voke^ that aD the waters of Leydcft 
were tarned into blood. Upon this he went 
directly in a small bark to the place where the 
water was thus changed, and put some of the bloody 
water into a glass ; but, upon viewing it with atten- 
tion, he observed that it abounded with infinite 
numbers of these little red insects, which tinged 
the whole body of the fiuid with that seemingly 
formidable colour. Thus his sudden fright was 
changed into lasting admiration. 

Of all parts of this animal its branching arms, 
and the motion it makes with tbem la the water, 
deserves our greatest attention. By these (he little 
creature can move in a straigbt line ; waving its 
arms, as a bird does its wings in the air, sometimes 
upward, somelimea downward, sometimes to the 
fight, sometimes to the left^ yet still continuing 
to proceed in a right line. By striking the wateir 
witfi its arms, ik can aacend witb great velocity ; 
and by strydng in a contrary direction, it dives with 
equal ease. As fbeae motions are very rapid^ the 
little animal appears to jiimp in the wate?^ its head 
always tending to the autface^ and its tail stretched 
downward. This insect is ptoduced from an egg, 
which, whttn exdvded, is carried on tte back of 
the female, and soon kr seen floating ia the water 
round her. Its appearance at first is that of a very 
small whitish insect, endued with a very nimble 
motion. Except in colour, it suffers no change^ 
only contitttting to grow largesr and redder, as il 
growa okl. They sometimes remain several days 
on the surface of Ihe wuter ; and sometimea are 
$6ea at the bottoni only ; but they ar« a^yer at rest. 


They chaoge their skin, like most otiier insects ; 
and the cast skin resembles the insect itself so 
exactly, that pne mi^t mistake the mask for tbo 
animal. 


■ ■■ cA^v: IX. 

Ofthe^corpion^.andiis Varieties. 

There is scarcely an inject without wings that 
is not obnoxious to man ; the smallest have the 
power of annoying him, either by biting or stinging 
hin ; and though each is in itsielf contemptible^ 
they become formidable frmn their nambers. But 
of all this class, there is pone so terrible^as the 
Scorpion, whose shape is hideous, whose size 
among the insect tribe is enormous, and whcee 
sting is generally fatal. Happy for England, the 
scorpion is entirely a stranger among us ! In several 
parts of the continent of Europe it is bat too well 
known, though it seldom grows above four iacbes 
long ; but in th? warm tropical climates, it is seen 
tt foot in length, and in every respect as large as a 
lobster. 

The siiorpion ia one of the largest of the insect 
tribe, and not less terrible from its sizq than its 

ntfllifrnilv. T( r(>!ii>mblf>« n fnhsfpr anmewhat in 
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colour; there being scorpions yellow^ brown^ and 
Mfa-coloured ; others that are the colour of rusty 
iron, green, pale yellow, black, claret-^colour, white, 
and grey. 

There are four principal parts distinguishable in 
this animal ; the head, the breast, the belly, and 
the tail. The scorpion's head seems, as it were, 
jointed to the breast ; in the middle of which are 
seen two eyes ; and, a little more forward, two eyes 
more, placed in the fore part of the head : these 
eyes are so small that they are scarcely perceivable ; 
and it is probable the animal has but little occasion 
for seeing. The mouth is furnished with two jaws ; 
the undermost is divided into two, and the parts 
notched into each other, which serves tlie animal as 
teeth, and with which it breaks its food, and thrusts 
it into its mouth : these the scorpion can at ples^sure 
pull back into its mouth, so that no part of them 
can be seen. On each side of the bead are two 
arms, ' each composed of four joints ; the last of 
which is large, ^ith strong muscles, and made in 
the manner of a lobster's claw. Delow the breast 
are eight articulated leg^, each divided into six 
joints ; the two hindmost of which are each pro- 
vided with two crooked claws, and here and there 
covered with hair. The belly is divided into seven 
little rings ; from the lowest of which is continued 
a tail, composed of six joints, which are bristly, 
and formed like little globes, the last being armed 
with a crooked sting. This is that fatal instrument 
which renders this insect so formidable : it is long, 
pointed, hard, and hollow ; it is pierced near the 
base by two small holes, through which, when the 
animal stings^ it ejects a drop of poison, which is 
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ivhite^ caustic^ aoU fatal. The reservoir in which 
this* poison is kept^ is a small ibladder near the 
teil^ into which tint venom is distilled by a peculiar 
apparatus. If this bladder be gently pressed^ the 
venom will be s^en issuing out through the two 
holes above mentioned ; so that it appears^ that 
when the animal stings^ the bladder is pressed^ and 
the venom issues through the two apertures into 
the wound* 

There are few animals more formidable^ or more 
truly mischievous^ than the scorpion. As it takes 
refuge .in a small place^ and. is generally found 
sheltering in bQU3es3.so it cannot be otherwise than 
that it must frequently sting those among whom it 
resides. In some of the towns of Italy, and in 
France, in the province of Languedoc, it is one of 
the greatest pests that torment mankind: but its 
malignity in Europe, is trifling when compared to 
what the natives of Africa, and the East, are known 
to experience. In Batavia, where they grow twelve 
inches long, there is no removing any piece of 
furniture, without the utmost danger of being stung 
by them. Bosman assures us, tliat, along the Gold 
Coast, they are often found larger than a lobster; 
and that their sting is inevitably fatal. In Europe, 
however, they are by no means so large, so 
venomous or so plentiful. The general size of this 
animal does not exceed two or three inches ; and its 
sting is very seldom found to be fatal. Maupertuis, 
who made several experiments on the scorpion of 
Languedoc, found it. by no means so invariably 
dangerous as had till then been represented. He 
provoked one of them to sting a dog, in three places 
of the belly, where the animal was without hair. 


i 
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In aboat an hour after^ the poor aninial seemed 
greatly swoln^ and became very sick : he then cast 
up whatever he had in his bowels ; and^ for about 
three hours^ continued vomiting a whitish liquid. 
The belly was always greatly swoln^ when the 
animiU b^B;an to vomit ; but this operation always 
seemed to abate the sweUing; which alternately 
swelled^ and was thus emptied^ for three hours 
successively. The poor animal^ after this^ fell into 
convulsions, bit the ground, dragged himself along 
upon his fore feet, and at last died, five hours after 
being bitten. He was not partially swoln round 
the place which was bitten, as is usual after the 
sting of a wasp or a bee ; but his whole body was 
inflated, and there only appeared a red spot on the 
places where he had been stung. 

Some days after, however, the same experiment 
was tried upon another dog, and even with more 
aggravated cruelty ; yet the dog seemed no way 
affected by the wounds, but, howling a little when he 
received them, continued alert and well after them ; 
and soon after was set at liberty, without showing 
the smallest symptoms of pain. So far was this 
poor creature from being terrified at the experiment, 
that he left his master's house to come to that of the 
philosopher, where he had received more plentiful 
entertainment. The same experiment was tried by 
fresh scorpions, upon seven other dogs, and upon 
three hens ; but not the smallest deadly symptom 
was seen to ensue. Prom hence it appears, that 
many circumstances, which are utterly unknown^ 
must contribute to give efficacy to the scorpion's 
venom. Whether its food, long fasting, the season, 
the nature of the vessels it wounds, or its state of 
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maturity^ corttribate to, or retard its m . 
is yet to b« ascertained by succeeding exp 
Id the trials made by our philosopher, he e i 
scorpions ctf botii sexes, newly caught^ an I 
in^y vigorous and active. The success 
experiuient may serve to show, that many 
boasted antidotes which are given for the i 
the scorpion's sting, owe their success r I 
accident than their own efficacy. I'hey oi 
pened to curb, when their sting was no w 
j^rous; but In cases of actaal malignity, thi , 
probably be utterly unserviceable. 

The scorpion of the tropical climates bei | 
larger than the former, is probably much i i 
nomous. Helbigius, however, who resided I i 
years in the E^st, assures us, that he wi i 
stung by the scorpion, anid never received 
terial injury from the wound : a painful tui : 
perally ensued ; but he always cured it, by i 
the part with a piece of iron or stone, a 
seen the Indians practise before him, until i 
became insensible, Seba, 'Moore, and i 
however, give a very diBFerent account of ■ 
pion's malignity ; and assert that, unless | 
relieved, the wound becomes fatal. 

It is certain that no animal in the creatit 
endued with such an irascible nature. I hi ' 
seen them taken and put into a place of 
exerting all their rage against the sides of i 
vessel that contained them. I have se i 
attemnt to atino* a. stick, when nut near ihi i 


w^« Hi^ »6n n Stanly tfafe ^ littetmiiniil itf- #Siftnt 
piMM. Tbe' mouM #Mi8' oBmiillci, itood ^ ii^r- kmbq 
time «|ion tke^defeiiBtre, anriafelait'kSMt'tUaw^lf 
one after another. He -trad thit otpwiinMri;, m 
order to see whedier the taome, after tt'tarirkittei}/ 
would eat the aeorptom ; bat the little qaadrupcil 
teeased entirely iati«fied> wHh the viotoi^, .aadieven 
aarviTed the severity o£ tiie Wdutida it kad rewividi 
Wolkamer tried the courage of theiBCorpion against 
the large spider, and eticlbsed aeveral ofibothiDiads 
in glass yesseh for that purpo^.* Tbeaoccess^ 
this combat wras very renmrkable. The ^idtr>al 
first ased all its efforts to ifnine$h Che scorpion in its 
vreb, which it imitvediately began spinning; but 
the soarpwa r^K^aed itself from ihe daager, by slin]^« 
ing its adversary to death : ' jt soon dfler but^^ wMf 
i6r dawsl, aU tho legs of the spider, and Aen sn^d&d 
ali the iiUernal part^ at its leisure.— If the scoarpion's 
skin bad not been «o hard, WoHcamer is of opinion 
that the spider would hate obtained the vtetdry 
for he bad often seen one of these seders i^tstitf^y A; 
toad. 

'Hie fierce spirit of 4his animal is eqadlly <tginger«^ 
ous to its own species ; for scorpions are t(^ ^aellest 
enemies to each other. Maupertuis' pnt about a 
handred of them together in the same gtess; and 
they bad scarcely come into contact, when they began 
to etert all their rage in mutual desiraction : tbc^^ 
was nothing to be seen bat one univei^al carnage; 
without any distinction of age or sex ;• so that, in a 
few days/there remained only fourteen, which hdd 
killed and devoured all the rest. ^ 

» £pli6merided,]>ec/^l^S7.'ObserT. ^Ki; 
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UMiiitAefahoraekj to 4l»ir- oApriag: We endkMd 
a'/feonid^aoorpjoQi Mg with yoaog:; in « ^hst vessel; 
i»diihnfW:Men to ttevouf' them at^fiist ag tbey 
YterffajtiMbrided:- tteim^mtbiitoiieitoly.oftbeivuinbiHr 
tiist tmm^eA ibe ^oeiaal destraetion/ by taking 
fdWge.tw ibe back<<tf ita pafeht; jiniithifisoan after 
rfefenged itht «atM6'4)f U$f bretbren, by 'killing the 
ildiQQe ill Us< turn* 

: »&icb jt»f the terytble mad onvelenting natore of this 
totMt^ nebioh neither ihe bonds of aociety^ dot of 
Mlavexftn netlaim : ; it » even Mvertad tha^ when 
driven to. ai^^atreflftity^ 4he 8€orpion iviil often de* 
9tMy i(Adf. The foUowing ^sporiment vmt inef^^ 
fectually tri^ by . Maupertuis : bul I an . oo wall 
aqsiMred.of :it by mftny eye-witn^soes^ who have seea 
k bolAi in Ilaly aad Aiaerieai tbat I bftve no doubt re^ 
maining of it$ veraeity. A scorpion/neidy caught^ 
is placed in the midst of a/eirde of barning char*? 
conlj aiid.4bus.aa egress prevented on- every side 2 
the acorpion^ as 1 am awired^ roM for abodt m 
miiinte round the circle^ in hopes of escaping^ but, 
finding that imposaible^ it stings it9elf aa the btick 
of the bead> and in this manner tbe^ andannl«d 
^icide; instantly expires. 

:, It is happy for mankind that these animals are 
thas destructive to each other ; since otherwise they 
would multiply in so great a degree as to render 
some countries uninhabitable. The male and female 
of this, insect are very easily distinguishable ; the 
male being smaller and less hairy. The female 
brings forth her young alive^ and perfect in their 
kind. Redi having brought a quantity of scorpions^ 
selected the females^ whidi by their size and rough- 

F F 2 
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iieM wete eMy ^iUAngiaMiM^ .frotn Ae tegt^^ttad 
putting them in separate gkss vessels, he kepti|ieoi 
fbrsome A^ys witfiont food« larfabMtftfedaips one 
«f them brought fidrth thitty^eigbt yowig mms, titdl 
shaped, and of a nilk^wbite eolrar, vrhich> changed 
every day OMnre aad more' tfito a dark rasty buei 
Another iemAe, in ajdiflbrent tttsM, buMght forth 
twetity-aeven of the same cdloar; and the day ftd^ 
lowing the young ones seemed alt ftaed to the bsidk 
and belly of the female. Por near a ^rtnigbt all 
ttiese eontinvedaKve smd wdl ; bat ^tefwards^ tioMtt 
of thorn died daily : uatti, in abo«it a»montlF, theyatt 
died, except two;* 

Were it Hforth the tmufale, %\me animab migitt 
be kept ilviag as long as curiosity should think 
proper. Their ehief food is worms and iaseots ; 
and upon a proper supply of these, their lives migirt 
be lengthened to their natural extent. How long 
that may be we are not told ; but if we may ai^e 
from analogy, it caniK)t be l66S than seven or ^ight 
years;' and, perhaps, in the larger kind, double 
that duration. As tbey have somewhat the form 
of the lobster, so they resemble that animal in cast- 
ing their shell, or more properly their skin ; since 
it is softer by far than the covering of the lobster, 
and set with hairs which gro^ from it in great 
abundance, particularly at the joinings. The 
youtfg lie in the womb of the parent, each covered 
up in its own membrane, to the number of forty 

or fifty, and united to each other by an oblong 

• ' > 

[* All the Scorpion tribe are produced fcom egg^, of which 
one female lays a considerable number. After their escape from 
thi^ egg^ they undergo no farther transformation! except occasion- 
ally casting their skin like the 6iHder.3 
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Sunk ifir.ibe Mmner in in^ch. liie oMnmon neox^ 
ptm f9Qdv^miU::fQVi^9 but* there Jfta^saHrpio^k 
bf ^«iidot^»|HRO<hic^)&oiii thei^egg^ ia (be mAiiiHir 
ctf tfaeflpidtf«> Tbc^ifggiiiaffenoilafgef thttft pin-a 
piii#si;. aiid'lbi^ we^d^^ a wd>j which 

tb4)^vipiR.^fiiNtt thJnib:bodkii aad carry about with 
tlmo/ till 4i^y Afe:batcb#dL M soaa bs the young 
0iiea »ar« exdttdad. frmai tbe sfadl^ they get uptm 
tbe^back af the par^nt^ who turns her tail over 
titem^ ^ axd. 4«fenAi. Aem with her lAing. It seems 
probaUe^ therefore^ that captivtty produces ttat 
utinatwal <iJsp9sition in the scorpion ; wbicb in- 
duct it tei destroy its young; sinoe^ at libertjrj 
it 'is: found to pwlect them with walk on^^wisiflig 
aM^ily; 


CHAP. 
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Of the Scohpendra and Gath/* Wgrm. 

Of the9Q hid^ou^ and angry insects we know 
little^ except the figure and the noxious qualities. 
Though with us there are insects somewhat re- 
^smbliog theni in forip^ we are placed at an happy 
distani^ from such as are really fprmida.ble. With 
un they seldom grow abpve an inch long; in the 
tropical climates they are often found above a 
quarter ofayfird. 
. The Scolopendnj is othe^ise called the Centipes, 
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Aram ilmt wutiberotfm feel; mtdfHm vccaf jcopmniNi; 
in many parts of the ^ioiftd/'4«peciitlf.fbsiwa9ii 
the tmpics; TUMe (tf %lm Etttfaiiieap .iriicteitbey 
grovrtoihelargtdstsiM^ aM«0boi:it3«iiBi»iwK:liiftg'; 
of a raddy colovfj and a» thick atrWoiaifaifiDgar-^ 
they coiisiit of many jaints^; WiHittom aeadt^ Jomt ik 
a leg on each side: thfey .ara;oa?exed rwlth ludr^i 
and seem to have no eyet^ ; bvttberasHretfim fcdtro 
on the bead^ which they make use aaf^to ^At§A 
out the way they are tb^pass: .iberbted^is vAy 
rounds with two small sharp teelb; with iriMh 
they inflict wonnds that are very painful and dan* 
gerou8« A sailcHr that was bit by one on board a 
ship^ felt an excessive pain^ and his life was sup- 
posed to be in danger; bowetrer^ he recovered by 
the application of three roasted onions to the pdt^ 
and was soon quite well. Of this animal there 
are different kinds ; some living like worms^ in holes 
in the earth; others under stones^ and among 
rotten wood : so that nothing is more dangerous 
than removhg those substances^ in the places where 
they breed. 

The Gaily- Worm diflbrs from the Stblopeitdra^ 
in having double the number of feet ; there being 
two on each side/ to every joint of the body. Bbine 
of thesre are smooth^ and others hairy ; some are 
yellow, some black, arid some brown. They ar# 
fbund among decayed trees, between the wioodili^ 
the bark; as also among stones that are covered 
with moss. They all, when touched, contract Ibem^ 
selves, rolling themselves up like a baM. Whatever^ 
may be their qualities in the tropical parts of the 
world, in Europe they are perfectly harmless; 


^AHa^x^, asiwdl.utbe Bcnptooj are «up^9se(l 
tolwtpnribKed^cirfeotfsoai tl)9;.inieat).Mr the <gig ,* 
andrto undaiqjaniFcbaDgeftafiaElbek-fiiyteKcliisioB. 
TiMgr.«re)aeea^aft't^eK; wd tbU ie asofficieDt 
inihiceaaait ito.nppoK, tint tbey proBrare their 
&nt^p««ranceitofi)igti ttw' v/iuAe: oS their exist- 
emte. It ia prob«U«h boweveCj tbgt, lik^ raoit of 
tluir,clw% Ibey ofteB:chftnff9 Uieirskina; but of this 
vr« tere'na ceetoin infamatieii; 


Of the Xeeth. 

JLHE Ie4t of this wiog^ t>rit)<e tbat I alffilUmen* 

- tion is the Lieecb, whidi^ like all the foroier, under* 

goes no varieties of tcansfonoatioo ; . but when 

QDce-e^cMed front the body of the parent, j)re- 
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circumstance that fay« ik^ jinA lif^ne^i^ -^^i . tb^t 
Qzalts the one and 4egnide0. tl|M^. <i^i^ 
warn wd the pQly{Mi» liwy. H cat i»tft .p|^eg[, §^^4 
eacb piece will prnduoe^a vew.^iHJtipMfei^^^tivip^ 
tbt. leech caoMt wffer this. diw^<m>. bisk 4iet 
vhen cttt in two; an >evMk«it iQi^Rpe U^ H 
k poaaewed cf a more pedant orgiaiimtieB 4kmk 
tbote animah vbich it ethcprmse .yevy m^k i^Cf 
aeiaUet, 

The leecb^ frem iU i|f«s m .iDedi«m*tf kt om cC 
those iotects that maa has takefi cave U> prwid&j: 
butj of a great variety^ one kiiftd only ia <x)n8idered 
as serviceable. Tb^ Horse-Leecb^ vtiwh k the 
largest of all^ and grows to four iocbes ia feng^^ 
with a, glossy black sprface^ is of no us^^ as it will 
not stick to the skin ; the Snailr iieech i& but an 
indi in length ; and^ though it will sticky is net 
hige enough to txtsaict a saffieient quantity of 
blood from the paAient t the Broad4ailed I^eech^ 
which grows to an inch and an hidf in length/ with 
tfie badi raised iate a sort of ri%e^ wift stick bn( 
on very, few oceasions ; it is the lai'ge JSrewa 
Leech^ wi|h a whitish belly^ that is made nse i4 
in Dftedicine^ and whose history best iheeits e«r 
cariosity. 

The leech has the general figure of a worm^ and 
is about as long as one's middle finger. Its skin 
is composed of rings, by means of wbidi it is fe$* 
sessed of its agiHty, and smms in Water. It cMit 
tradB itself, w^n out of waterji in such a manner^ 
that when touched it is not above aa inch k^^ 
It has a small head^ and a hhck skin, edged with 
a yellow line on each side, with sosEie ydfowish 
spots on the back. The belly also, which is of a 
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reddish cctour^ is urn A:ed wkb vHikiah ytXiovr spots: 
But the 'most r^maricable part orf (Ms anittml is^the 
MMA^ which is dempot^fid o( two li^s, that Uke 
w%ttMver'4brni the insect finds convenient; When 
at rest the opening is usually triangnlar ; and with-' 
in it ttre placed three very sftarp teetb^ capable of 
pi(0rciff g isot only the hiMan skin, bat also that o# 
a hoMe ^f ai> ox. Stffl <teeper iA the hted, is dis-^ 
covered the tongue, which is composed of a strong 
fiefffiy sfilbi^nee,' and which serves to assist the 
aiiimsH lii sucking, when H hbs infflicted its triple 
wound ; for* no sooner is this voracious creaturfe 
appliM to %he skin, than it burieil its teeth therein, 
then cfoses its lips rouiid the wounds which ft has 
made ; and thus, in the manner of a * cappihg-^ 
glass, extracts the blo6d as it flows to Cbe different 

eorifices. 

In etaMining Ibis aniniid's form farther tx>wanfe» 
the tail, it is seeft to have a gnllet^nd an intestinal 
Catml, into whidi the blood flows in great abun^ 
dance. On ^ch side of this are seen mnmng alon^ 
several ttttle bladders, whidv when the animal is 
empty, seem to he Mied with nothing but water ; 
bnt whfen it is gorging *b1ood, they seem to eommu^ 
nicate with the intestines, and receive a large por- 
tion of die blood which flows into the bo^/- If 
these bladders should be considered as so many 
stomachs, then every leech will be fonndtohave 
twenty-four. But what is most extraordinary of all 
in this animal's formation is, that though it takes so 
large a quantity of food, it ha^ no aans or passage 
to ^ect it from the body when it lias been digested. 
On tlfe contrary, the blood which the leech has 
ttuis ij^ncked remains for several months clotted 


V 
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mibtn iU lK>dy9 btockflned a Uttk .lly . Ifce- cbttfigftK 
but no way putrefied^ . a«4 very UU)e Stored rfnitto^ 
tei^ture or pon9iateii$e4 > Isb wlMiKinf^«inef:4tfpi(«MiT 
thwugh the a^imalV body/ or hpw it (mtx^mte^M 
its nouriabnient^ is npt eaiMy acepuatQiA fW4 ^bii^ 
water in which they ^re jkiept i& v^eriy little diig^o* 
loured by their eontinuantfp ; tb^y eaiwot he tMifh^ 
posed to return the blood by ; th^: saine pasiws^ 
through which it was lakieA in ;.fit only roronnt^ 
therefore^ to suppose thi^ it goes, ^ff .ibno^gh ^the 
pores of the body^ and that th^sfie am suffioieiitly 
large to perinit its exclusion . . . i ; . : - 

But it is not in tbisinii^nce a}oi|p,ib8t ihe Jef^ch: 
differs from all other insects. It was re^aark^d J|t^ 
a former chapter^ that the whole ipse$t tribe had 
the opening ipto their lupgs placed iu their wdes ; 
and that they breathed through those apertures .as 
other . aaimcds through tbe^ mou^b. A drop of oil 
poured on the. side^ of a wasp^ a .bee^ or a. worm, 
would quickly; suffocate * them, by stepping up the 
passages through which they breikthe ; but it is 
otherwise with the I^ftcb^ for this aniflial may be 
immersed in oiL without iiynry; nay^ it wiHlive 
therein ; and the only damage it wiU sustain i9> tbat 
wh«n taken out it will be seep to cast, a fine ptUii^' 
cid skin^ exactly the shape of the animal^ after wbcBh' 
it is as alert and vigorous as before. It appears from: 
hence that the leech breathes through the mouth ;» 
andj in fact^ it has a motion tb^t seeais, to, resem-^ 
ble the act of respiration in more perfect animi^ ; 
but concerning all this we are. very much in the 
dark. . ; - v^ • . > 

This apimal seeing to dilfor from (Edt- others in 
several respects: the rest .of the reptile Iribe are: 
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hrqwght ftH* ^o»i eggs ; tfte tei^h is viftfiat^s^ 
crHd pr<fduti€B Mi^ yoQtig*, OYre after %)ve dth^r] totbe 
iiiliiib^r^of^fdrtjf or'Mty atabfrth: It is protaUe 
tii^t^ kk^ the sndll^ each insect contains the t#o 
•Ites^ and 'tb«it if impregtmtes and is impregnated 
ia'lliesaiiie manner. Tfte youo^ ones are chiefly 
f(QWiid in the tnoYnth of July^ In shallow running 
wattrs^ and ]pfiTt4euIarIy where they are tepified by 
the rays of : th^ sun* The large ones are chiefly 
sought after; and/ being put into a glass vessel 
fitkd with wflto)*^ ^y remain for months^ nay^ for 
years, without taking any other subsistence. But 
they fiever bi^eed in thia confinesdent ; and^ conse- 
quently^ wtmt regards that part of their history still 
remains obscure. ^ 

Iri this pari of the worM they seldotti grow to 
above four inches ; but in Americia and the East 
they are found from six to seven. Their pools 
th^re abound with them in such numbers^ that it 
would b^ daiigejhous bathth^/ if fiotr no other 
consideration. Our sailors ^ti^^ soldiers/ who the 
last WW were obliged to widft' in- %hose^ countries 
through marshy grounds^ talk With terror of the 
llumbe^ of leeches that infested them on ^Iteir 
^arch; Even In some parts of Europe they in- 
crisate so sib to become formidable. Seddins^ a 
German physician^ relates^ that a girl of nine years 
old^ who was keeping sheep near the city of Bomst, 
in Pohrtid^ perceivihga soldier making up to her, 
went to hide herself in a neighbouring marsh 
among some bushes ; but the number of leeches 
was so great in that place^ and they stuck to her so 
close; thut the poor creature expired from the quan- 
tity of blood which she lost by their united efforts. 
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Nor is this much (o be wondered vA, sinte one of 
those insects^ that when empty generally wet^ 
but a scruple^ will^ when gorged^ weigh more than 
two drachms. 

When leeches are to be applied^ the best way is 
to take them from the water in which they are con- 
tained about an hour before/ for they thus become 
more voracious^ and &sten more readily. When 
saturated with bloody they generally fall off oi 
themeslves ; but^ if it be thought necessary to take 
them from the wounds care should be used to poll 
them very gently^ or even to sprinkle them with salt 
if they continue to adhere ; for if they be plucked 
rudely away^ it most frequently happens that they 
leave their teeth in the wounds which makes a 
very troublesome inflammation^ and is often at- 
tended with danger. . If they be slow in fixing to 
the part, they are often enticed by rubbing it with 
milk^ or bloody or water mixed with sugar. As salt 
is a poison to most insects^ many people throw it 
upon the leech when it has dropped fcom the 
woundy by which means it disgorges the blood it 
has swallowed^ and it is then kept for repeated 
application . They seldom^ however, stick after this 
operation ; and as the price is but amally fresh leeches 
should always be applied whenever such an appli- 
cation is thou^t necessary. 


END OF THE FIIfTH VOliUME* 
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